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CHANGES IN UNITED STATES PATENT LAWS. 

From notices published in the foreign press concern- 
ing the changes in United States patent law that will 
take effect on January 1, 1898, it is clear that the new 
conditions created by the amended law are not fully 
understood abroad. Thus we have seen several state- 
ments to the effect that an application for United 
States patent lodged after January 1, 1898, will be re- 
jected in all cases if it is filed more than seven months 
after the filing of an application for a foreign patent 
for the same invention. This interpretation of the 
new law is erroneous. The actual meaning is this : If 
a foreign patent issues before the issue of the United 
States patent for the same invention, the United States 
patent, to be valid, must have been applied for within 
seven months afterfiling the application for the foreign 
patent ; and as soon as a foreign patent issues, the 
United States Patent Office may reject an application 
covering the same invention if the United States appli- 
cation was filed more than seven months after the for- 
eign application. It is, therefore, apparent that when 
the United States patent issues first, the interval be- 
tween the dates of filing is of no moment whatever. Fur- 
ther, a rejection of the United States application under 
the seven months' clause of the new law can be de- 
clared only after the issue of a foreign patent for the 
same invention. Thus it will appear that even when 
the United States patent is applied for more than seven 
months after the filing of a foreign patent application 
relating to the same invention, a valid patent may be 
obtained in this country, provided the applicant suc- 
ceeds in securing the issue of the United States patent 
before that of the foreign patent. This fact will be of 
particular importance in the case of inventions pro- 
tected by British, German, Russian or Scandinavian 
applications, since the issue of patents upon such 
foreign applications can be delayed for a considerable 
time if the inventor desires. 

The new law changes the requirements for novelty 
in other respects also, and after January 1, 1898, an ap- 
plication for United States patent may be rejected, 
inter alia, upon reference to any foreign patent issued 
(to another inventor) more than two years before the 
filing of the United States application. Another 
ground of rejection is the issue of a foreign patent an- 
tedating the applicant's invention. In regard to this 
provision, we would observe that the date of an inven- 
tion made abroad can be established only by the issue 
of a foreign patent, or the issue of a printed publica- 
tion describing the invention, or the communication of 
the invention (for instance, by letter) to a person re- 
siding in the United States. 

After January 1. 1898, it will often be of vital im- 
portance that an application for United States patent 
should be filed before the required date. Informalities 
in application papers are liable to cause a refusal of 
the Patent Office to accept the application for filing 
until corrected, and the delay may prove fatal. 



THE FBOFOSED 60VEBNMENT ARUOB PLANT, 

The agitation of the question of a government armor 
plant will at least serve to enlighten Congress and the 
country at large as to the great cost and many risks 
and uncertainties involved in the manufacture of armor 
pla'e. The proposal that the government should build 
a plant and make its own armor was the outcome of 
the recent attempt to reduce and put a fixed limit upon 
the price that should be paid to private firms. The 
government had been paying as high as five hundred 
dollars per ton for armor plate, which, in the opinion of 
Congress, should be obtainable for between three and 
four hundred dollars per ton. The attempt to secure 
bids for the supply of armor for the three latest battle- 
ships at the reduced price failed to secure any satisfac- 
tory results, and a board of experts was appointed to 
inquire into the cost of building a government factory 
and determine whether it could turn out material at 
less cost than the price demanded by the private firms. 

In considering the question of cost of armor plate, 
there is one fundamental fact which must be borne in 
mind if we are to reach a just conclusion, and this is 
that the cost of manufactured products, other things 
being equal, will depend upon the regularity of the 
demand. The factory that keeps its fires going and its 
hands employed from January to December will turn 
out cheaper work than one that works intermittently, 
as orders may chance to come in. This is true of the 
simplest manufactures, and the cost of interrupted 
and intermittent work will increase rapidly in plants 
which are expensive to build and employ difficult and 
costly processes. Now it is safe to say that there is no 
branch of the iron and steel industry in which the 
guarantee of steady employment is so necessary for 
economic results as in the manufacture of armor 
plate, and this fact is clearly set forth in the report of 
the armor plate board, which has just been made 
public. 

It is estimated that a plant capable of making 5,000 
tons of armor a year, this being the capacity of the 
existing private plants, could be built for $3,750,000: but 
the board considers that it would be inexpedient to 
erect such a plant unless Congress is prepared to pro- 
vide enough ships each yeaif to keep the plant in con- 



stant operation. It is pointed out that an armor fac- 
tory includes special furnaces, tools and appliances 
which are not available for any other class of work, 
and a class of labor specially skilled in the art. Under 
our present system it is possible that Congress may 
fail to make any appropriation for a current year. 
This would involve laying off indefinitely a trained 
force of men, who would soon scatter in search of other 
work. When a new appropriation was made it would 
be necessary to engage men that were ignorant of the 
process and train them in the use of the special appli- 
ances. 

Another condition that has an important bearing 
upon the cost of armor plate is the rapidity with which 
new and improved methods of manufacture are being 
devised. Great as was the improvement introduced by 
the Harvey process, its results have been equaled, if 
not surpassed, by new processes employed at the Krupp 
works in Germany and in England ; and the rapid pro- 
gress of the art continually calls for radical and costly 
changes in the plant. These changes would cost con- 
siderably less if they were gradually introduced during 
the continuous working of the plant than they would 
if they were carried out hurriedly on the eve of an ex- 
pected appropriation by Congress and after the plant 
had lain idle for twelve or twenty-four months. 

The estimate for a government armor plant includes 
provision for building the necessary furnaces for a 
complete steel plant, for it is considered that the ca- 
pacity to produce the steel ingots is important to the 
successful and economic administration of an armor 
factory. This policy is consistent with the practice of 
all the largest concerns in the steel industry, which con- 
sider that the best results can never be obtained when 
the ingots are obtained by purchase in the open market. 

The tone of the report is unfavorable to the building 
or purchase of a government plant, and justly so. 
The facts as above outlined prove that the best policy 
under existing circumstances is to give a fair price, 
which will take account of the special risks involved 
in armor plate manufacture, and encourage private 
companies to continue in the business. This system 
has worked to good advantage in Europe, where the 
armor plate is manufactured almost entirely by private 
firms. At the same time it is evident that the real 
difficulty in the whole matter lies in the capricious 
methods adopted by Congress in the matter of naval 
appropriations. This could be removed by laying 
down a plan of naval construction which should ex- 
tend over a lengthy period, in which a stated appro- 
priation should be asked for each year, the number, 
style and design of the ships being determined by the 
requirements and naval developments of each current 
year. Such a fixed policy in the matter of appropria- 
tions would have an excellent effect in any case. If 
the government wished to build its own armor plant, 
it could do so with the expectation of running it on an 
economic basis, gathering within it a corps of skilled 
experts and workmen, and modifying the plant from 
time to time to meet the developments of the art. If, 
on the other hand, the armor were made by private 
firms, its price would unquestionably be favorably 
affected by the steady employment which the new 
policy would guarantee 



SOME CURIOUS OLD PATENTS. 

In our German contemporary Glaser's Annalen 
some interesting particulars are given as to early Brit- 
ish patents. It will be seen that the idea, at least, of 
some of our modern inventions was anticipated by 
these curious old patents. We give below some inter- 
esting examples : 

The first patent specification, accompanied by draw- 
ings, is that belonging to the British patent No. 109, of 
1673, which describes a machine for grinding seeds and 
extracting oil; also a machine for cleaning and dredg- 
ing rivers, harbors, etc. The second patent, with draw- 
ings, is the British patent No. 186, of 1675, relating to 
a mining pump. 

Thomas Master, a Pennsylvania planter, secured a 
British patent, No. 401, of 1715, for a process for treat- 
ing corn. This patent is remarkable in that it states 
that the invention was made by Mrs. Sibylla Masters. 
This is, perhaps, the first case of a patent granted for 
an invention made by a woman. 

An English patent (making steel, etc.), granted May 
6, 1671, to Prince Rupert, Duke of Cumberland, was as- 
signed to King Charles II. 

A patent granted to Prince Rupert, Duke of Cumber- 
land, gave him the right to take oath from his work- 
ingmen that they would keep the invention secret. 

The Marquis of Worcester, on November 15, 1601, se- 
cured a British patent. No. 131, covering the following 
inventions : A self-winding clock, rapid-firing guns and 
pistols, a device for detaching runaway horses, and, 
lastly, a ship constructed to sail against the wind 
and capable, when anchored, of use as a water luotoi' 
or windmill. 

The patent 188, of October 35, 1675, grants a London 
merchant, Justinian Angell, the right to erect two 
lighthouses at the mouth of the Humber, and to col- 
lect a duty from the skippers. 

By letters patent No. 255, of August 23, 1687, the 
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Duke of Albemarle secured the sole right of erecting 
sawmills, driven by wind or by water, in some colonies 
(excluding New England). 

A repeating rifle is described in the patent to Charles 
Cardiffe, No. 216, of February 16, 1683. 

Patent No. 184, of 1675, shows how to convert foul 
water and salt water into palatable drinking water 
in large quantities and quickly. 

The idea of catching fish by theaid of lamps isfound 
in the patent No. 29,5, of April 22, 1692. 

The first patent for a burglar alarm is the British 
patent No. 331, of January 11, 1694. 

Patent No. 314, of January 31, 1693, covers a process 
for utilizing the heat generated when slaking lime. 

The first English patent containing a mention of 
coflfee is that granted to Richard Bull, No. 373, of De- 
cember 22, 1704, for a coffee roasting machine. 

The first patent containing a reference to potatoes is 
No. 413, of May 17, 1717, for a process of making starch 
from potatoes. 

A chemical fire extinguisher is described in patent 
No. 4.58, of November 12, 1723. 

Thomas Savery's patent for his steam engine is num- 
bered 356 and dated July 25, l(i98. 

A wave motor is described in patent No. 315, of 
1693. 

The use of the hydraulic jet for the propulsion of 
vessels is described in the British patent No. 132, of 
May 16, 1661, granted to Thomas Toogood and James 
Hayes. 

The British patent No. 236, of 1684, granted to John 
Cliquet, relates to a carriagelike machine adapted for 
use as a conveyance for one or two persons. The in- 
ventor apparently had a motor carriage in view. 

The first patent relating to street lighting is that 
granted in England to Vernatty, No. 227, of 1683. 

The first patent relating to street cleaning is a British 
patent granted February 21, 1674, to Thomas Too- 
good. 

On June 20, 1699, Edmund Heming secured a British 
patent. No. 364, for a street sweeping machine. 

The British patent of Edmund Heming, No. 282, of 
October 17, 1691, is for the "making of iron plates 
tinned over, commonly called tinned plates, as good as 
those brought from and made in Germany." The use 
of the words "made in Germany" at such an early 
period is significant. 



COSTLY BTJTTEEFLIES. 



BY GEORGE E. WALSH. 



The Museum of Natural History, New York, recently 
obtained one of the finest collections of butterfiies in 
the world, and visitors interested in things beautiful or 
matters scientific may soon examine at their pleasure 
and convenience the gaudy wings and plumages of 
butterflies that have been gathered at the risk of life 
and health from every quarter of the globe. Owing to 
the delicate hues and colorings on the wings of some 
of these giddy creatnres, they cannot be exposed to the 
bright light of the exhibition halls without losing some- 
thing of their charm and beauty, and they will be 
mounted and kept in rooms where the light is artifi- 
cially shaded to suit the exhibits. 

The general public gains an insight into the work of 
the entomologist in viewing this collection of butter- 
flies, especially if such additional information is given 
which will enliven the subject with popular descrip- 
tions of the odd creatures and their habits. One 
hardly realizes the extent to which collectors have 
carried their hobby, and how many risks and dangers 
have been braved in order to capture rare specimens 
in odd corners of the earth. To make a collection of 
value to science, the butterflies from all regions of the 
earth must be represented — those from the jungles of 
India, from the Cannibal Islands of the South Pacific, 
and from the cold plateaus of our great northern 
regions where only a few living forms can exist. One 
man could hardly capture specimens of all the butter- 
flies in existence, even though he spent a lifetime at 
the work and lived to be twice threescore and ten. A 
large collection consequently means the work of dozens 
or even scores of men scattered throughout the world, 
but brought together and arranged by one or two 
enthusiastic entomologists of rare skill and knowledge 
in identifying and classifying the creatures. 

The high prices paid for rare specimens of butterflies 
has had the effect of inducing dishonest collectors to 
impose upon the innocent. Recently the entonjologist 
of the London Natural History Museum received an 
apparently new and beautiful butterfly from India ; 
but upon a microscopical examination it proved to be 
an ordinary variety, artfully and skillfully dyed. This 
was the first time that this trick had been performed ; 
but it was getting to be quite an old story at the 
museum to receive consignments of butterfiies of a 
composite nature ; that is, the wings of several differ- 
ent species would be removed and composite butter- 
flies of unique appearance would then be manufactured 
from them. 

There are a number of wealthy entomologists in 
England who own private collections of butterflies 
valued all the way from $100,000 to $150,000. The most 
costly, and probably the most perfect, collection in the 



world, private or public, is owned by the Hon. Walter 
Rothschild and is kept in his private museum of Tring, 
in Hertfordshire. The collection has probably cost its 
owner several hundred thousand dollars — the exact 
sum can only be guessed at. It is the accession of 
these wealthy collectors to the ranks of the profes- 
sional entomologists that makes it possible for butterfly 
hunters to secure the high prices that rare specimens 
command to-day. There is no regular table or set list 
of prices ; but it may be said in a general way that 
they vary from a few cents apiece for common insects 
up to one hundred or more dollars for very rare crea- 
tures. The African Papilio antimachus, a very rare 
butterfly, is quoted high in the London market, and a 
beautiful pair recently sold for $130 at auction. New 
Guinea butterflies were exceedingly high priced a few 
years ago, and some of them brought as much as $250 
apiece ; but to-day they are more plentiful and sell at 
about half this price. Papilio caunus, one of the 
mimic butterflies, will generally bring $50 in the mar- 
ket to-day. When the hunters first began to penetrate 
into the wilds of the unexplored regions of the earth 
for butterfiies, exorbitant prices were offered for the 
few rare specimens brought back. The wealthy col- 
lectors then paid prices that were out of all proportion 
to the real value of the insects, report having it that 
an American collector offered $1,000 for a single rare 
specimen, and one of the Rothschilds paid half this 
sum for a Papilio that is quite common to-day. 

In the Denton collection, recently placed on view in 
this city at the American Art Galleries, there were 
1,300 varieties represented, and their value has been 
variously estimated at $10,000 to $30,000. Most of the 
specimens were caught and mounted by the two own- 
ers of the collection, William and Skelly W. Denton ; 
but others were gathered by private hunters in differ- 
ent parts of the earth, or purchased outright in the 
London market. There are several London firms en- 
gaged in butterfly collecting, and most of the rare 
specimens find their way, sooner or later, to them. 
They have traveling entomologists in every part of the 
earth who collect for them such specimens as they 
need. These authorized agents for the firms are sup- 
plemented by free lances and general collectors of 
everything queer and unique that can be found in the 
out-of-way corners of the earth. They unite butterfly 
collecting to orchid and lizard hunting in such a way 
that they are pretty sure of good rewards. They go 
forth into the great tropical woods and swamps armed 
with three sets of hunting implements ; one is for 
gathering orchids, another for shooting wild beasts 
and human enemies, and a third for corraling and pre- 
serving rare butterflies. 

The latter work is not the least interesting of the 
three and one that is probably known the least about. 
The hunters carry with them all the modern outfits 
necessary to preserve the butterfiies in a perfect state ; 
but in many cases they fail to secure their booty entire. 
So delicate are many of the filmy wings and legs that 
it is rare to find more than ten per cent of the hunter's 
collection in a perfect condition when he finally reaches 
civilization. There are rare butterflies of tropical 
Africa and America which are found in several large 
collections ; but not a single specimen has ever yet 
been perfectly mounted. 

The butterflies are collected in two ways : they are 
either caught in a net or in the larval or chrysalid 
form. Those captured in the latter condition can be 
developed into perfect specimens in captivity ; but 
hunters in the wild swamps and jungles do not have 
the facilities for transporting the larvsB to civilization, 
and they rarely attempt to bring back specimens in 
this condition. They depend entirely upon the net for 
capturing them. The net is mounted on a jointed 
pole, so that the entomologist can make a sweep ten 
feet or more up in the air. When the insects are 
caught they are dropped into a bottle of cyanide, which 
quickly and painlessly kills them. 

The common butterflies which we see flitting about 
in our gardens and fields may be easy enough to cap- 
ture, but in the tropics the rare specimens frequently 
flutter among the treetops where the beautiful orchids 
and trailing vines bloom. In order to capture them it 
is consequently necessary to climb the trees and take 
up a precarious and uncertain position among the 
branches, fifty or a hundred feet high. Then when 
the butterflies hover near the tree a skillful sweep of 
the net may imprison one or two. There are some odd 
varieties which refuse to be captured even in this diffi- 
cult manner, and decoys have to be set for them. 
Curiosity seems to be born in butterflies as well as in 
human beings, and some varieties have a great predi- 
lection for rich and unusual colors. Thus a red, blue, 
or white piece of cloth tied among the trees will some- 
times attract the wild insects, and they will exhibit 
curiosity to approach close enough to the object to 
satisfy the hunter. Mounted specimens of butterflies 
pinned in conspicuous places have been known to 
attract others of a like nature. Sweets will also bring 
the butterflies swarming around a given point. Mo- 
lasses mixed with rum, spread upon tree trunks, has 
been the means of capturing rare specimens. The 
insects would eat of the sweet mixture, and then appa- 



rently lose their heads under the effects of the liquor 
and permit themselves to be caught in the hunter's net. 
When the butterflies are killed with the cyanide they 
are laid carefully in the collecting box, or folded in a 
paper cocked hat prepared for the purpose. When 
properly folded a great number can be carried in a 
small box in this way. When taken back to camp, or 
upon reaching civilization, the dried mummies are 
placed in a relaxing box. This is a small wooden 
receptacle lined with damp flannel. They are kept in 
the relaxing box for about twelve hours, during which 
time they absorb the moisture from the flannel like a 
sponge. The dried, mummified bodies, wings, and 
legs then gradually swell out and assume their normal 
appearance. They become so soft and limp that any 
rough handling would soon destroy them. The ope- 
rator picks them up with a tiny pair of forceps, and 
pins them on cork-covered boards and arranges their 
wings in a lifelike attitude. The wings are usually 
spread out at right angles to the body, so that one can 
get a perfect view of their colorings. In this position 
they are allowed to remain for a week or more until 
thoroughly dried. Then they are arranged and classi- 
fied, and properly remounted with appropriate sur- 
roundings. 



THE DIETARY OF CYCLISTS. 

Dr. Lucas-Chainpionniere, of Paris, who has devoted 
a good deal of attention to the medical aspects of 
cycling, expresses his opinion that 600 kilometers in 
twenty hours, the time in the Paris-Bordeaux contest, 
was not too much for a healthy and well trained rider. 
Dr. Championniere gives the following details of 
Rivierre and Cordang's methods during the Bordeaux- 
Paris race : 

" They did not eat nitrogenous food, and they were 
right. But though they did not eat, they drank enor- 
mous quantities of liquid to replace the liquid or 
weight lost by perspiration. They drank tea, beef tea 
and milk. It is useless to eat during violent exercise, 
but it is important to drink, and if the body is in good 
working order, the only result of the effort is a decrease 
in weight. The effect on animals is similar. M. Pail- 
lard, the sportsman, who rode 1,200 kilometers in six- 
teen days last year on his two mares Pomponne and 
Merveilleuse, did not increase their ration of oats, but 
gave them large quantities of green fodder and water. 
It is the same with our cyclists, who race on fruit and 
a deal of liquid." This is right as regards the quality 
of food required on a long distance contest. Whether 
such a race be harmful to an exceptional rider, properly 
trained or not, we do not yet know. Mills, Shorland, 
Holbein, Bidlake, among English, and Rivierre, Huret, 
Stephane, Dubois, among French riders, with many 
others who have frequently competed in such races, are 
still well and healthy, including D. Stanton, who raced 
about 1874 and 1875 in six day races. We must watch 
their careers in future before we can lay down any rule. 
Our own opinion is that it does no harm to the one man 
of exceptional physique, but is most harmful to the 
many who are improperly trained. — British Medical 
Journal. 



INVOLUNTARY MOVEMENTS AS CONTROLLED BY 
IDEAS. 

This subject, which has already received consider- 
able attention, has been investigated further by M. A. 
Tucker, of Stanford University, who describes his ex- 
periments in The American Journal of Psychology. 
According to a brief abstract in The American Nat- 
uralist, " the object of Mr. Tucker's investigation was 
to determine, first, any general tendencies to motion in 
the hand, apart from the spatial infiuence of thought ; 
and second, the comparative value of these involuntary 
movements in adults and children. The apparatus 
used was similar in its essential features to Jastrow's 
automatograph. To prevent the attention taking a 
directional character, in the experiments where ttiis 
was to be avoided, the subject recited the multiplica- 
tion table, conjugated French verbs, etc. As regards 
the first point of investigation, there was found to be a 
' tendency for the hands and arms resting in front of 
the body to move inward toward the median plane of 
the body.' There did not appear to be any neccessary 
tendency for the hands to move toward a visible ob- 
ject to which the attention was directed, if that object 
was thought of simply as at rest ; but the sight of 
moving objects, or the remembrance of them, caused 
an involuntary imitation of the direction of the mov- 
ing stinmli, not only by the hands, but also by the 
whole body ; this tendency manifested itself in a dis- 
tinctly observable swaying of the head. As to the 
second point, the investigation brought out the general 
fact that 'children are governed by and subject to the 
same laws as adults, but to a less extent.' Individual 
variations were wider in them than in adults. No 
differences were found in children due to age or sex. 
These experiments seem to substantiate the views of 
F6r6 and Lehmann while they disagree with those of 
Jastrow, who reported a tendency of the hands to 
move toward stationary objects whenever the atten- 
tion was directed toward their locality." 
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AN AVTOUAIIC ELECTBIC TIME SWITCH. 

The illustration represents a switch designed for use 
on any kind of electric circuits to open or close them at 
any desired time of the day or night. It has compara- 
tively few parts, and is designed to work with but little 
friction, thus assuring accuracy and quickness of action. 
It has been patented by Addison B. Williams, and is 
being manufactured by the Williams Electric Time 
Switch Company, of Waco, Texas. The illustration 
shows the improvement behind the broken-away por- 
tion of a clock dial, on which is a setting scale, and to 
set the switch it is only necessary to turn the small fin- 
ger piece until the pointer is opposite the point desired. 




WILLIAMS' ELECTRIC TIME SWITCH. 

The switch comprises rocking levers carrying contact 
plates, insulated from the levers, the plates being mov- 
able from each other without rubbing action. A cam 
governs each lever, the two cams being of like construc- 
tion. To adjust the length of time for the burning of 
the lamps, one cam is adjusted relatively to the other 
by holding the pointer on the setting scale and turning 
the sleeve on which such pointer is mounted, the sleeve 
also carrying one of the cams, until the proper time is 
reached. The time switch automatically turns the 
lights on and off for the d jsired prearranged periods of 
time. The improvement is also designed to be especi- 
ally advantageous for electric light supply stations, 
which may thus be enabled to furnish arc lights by the 
hour from the regular all night circuit, the switch be- 
ing in this respect a time meter. 



are quite numerous ; thus several eight-flame chande- 
liers in the lecturing hall were lighted and extinguished 
all at once ; likewise staircase lights, show window foot 
lights, etc., were simultaneously ignited. The multi- 
plex and distance gas lighting devices have now been 
in use for about one year and have given great satisfac- 
tion. — From the Zeitschrift fuer Beleuchtungswesen. 



Artificial Black marble.* 

A new discovery has been made by a Calabria engi- 
neer — the manufacture of artificial black marble ; and 
this industry is now being carried on here in Catania 
by the firm Tortorici & Grasso, who are the owners of 
the gas works and manufacture various by-products. 
The artificial marble has been patented in Italy and 
other countries. It can be made into any form desired, 
and fully takes the place of black marble, resembling 
it so closely that it is difficult to distinguish it from the 
real article, while its cost is said to be very much less. 

The process is said to be as follows : Common white 
.sandstone is first cut into the desired shapes ; then the 
various pieces are placed in a large, square iron tank, 
upon a heavy wire grating, the latter resting a few 
inches above the bottom of the tank, in order to keep 
the stone from touching the bottom and to permit the 
fluid to penetrate freely everywhere ; the stones must 
not touch each other. Then, through an iron pipe, a 
molten mass of volcanic asphalt and coal tar pitch, 
mixed, I believe, in equal parts, is let into the tank 
from an adjoining boiler until the molten mass fully 
covers the pieces of sandstone. This liquid is kept 
boiling in the tank for thirty-six hours ; then the stones 
are taken out, placed upon a brick floor to cool off and 
dry, and are afterward polished in the same manner as 
other marble. 

The artificial product is said to resist acids, is not 
damaged by atmospheric action, moisture, heat or 
cold, and is claimed to be aseptic. 

In the same manner the firm also prepares pressed 
tilings for flooring, roofing, etc., which are said to be 
perfectly watertight and aseptic. 

I am told that a mass of sand, cement and water, 
after having been thoroughly kneaded, is put into 
forms, put under a press, which works quite rapidly, 
taken out and dried awhile, and then placed in the 
tank boiler for thirty-six hours, as in the manufacture 
of the artificial black marble, and, after being cooled 
off, is placed in a rotary grinding or polishing machine. 
This machine consists of a large, round, stationary 
grindstone, upon which revolves an iron frame, with 
partitions therein for holding the tiles in place. 



Distance Oas Llglitlug Devices. 

On this " burning" question, since the general intro- 
duction of incandescent gas light. Engineer Von Mor- 
stein spoke, the other day, at a session of the Society 
for the Advancement of Industry, in Berlin. The lec- 
turer reviewed, with the aid of numerous sketches and 
working models, the various systems and constructions, 
arranged in groups, which have been devised for the 
purpose of a convenient and safe ignition of gas flames. 
First of all, he mentioned the system consisting of 
continually burning small flames, which ignite the 
main flame when the latter is turned on. These, of 
course, cause a steady consumption of gas. Next in 
line weie the automatic gas lighting contrivances, 
which are constructed on the old principle of DObe- 
reiner's platinum match box. A platinum sponge is 
rendered glowing by the outflowing gas, which, in its 
turn, ignites the gas by means of a thin platinum wire ; 
but in order to insure the preservation of the igniting 
composition for a reasonable length of time, a compli- 
cated apparatus of valves, etc., becomes necessary. 
The last style of gas lighting devices are the electric 
ones, which utilize the various qualities of the electric 
current for igniting purposes. With the first group a 
fine platinum wire is caused to glow by the electric 
current, but it is destroyed in a short time. Ignition 
can also be effected by two pole wires of an electric 
battery scratching together. Several devices are based 
upon this principle, mostly for distance gas lighting, 
as they make it possible to ignite the gas from any 
place, the gas cock opening and closing electromag- 
netically. This method, however, only admits of ignit- 
ing or extinguishing one flame at a time. The latest 
contrivance, whicli the lecturer considers the best one, 
is the multiplex gas lighting device constructed by him, 
which is sold in Germany by the German Incandescent 
Gas Light Company (patent Auer). The underlying 
principle is widely different from that upon which all 
former electric igniting devices are based. The battery 
currents are converted into induction currents of high 
tension, which easily overcome all resistance, and break- 
ing through the air, in the shape of sparks, ignite the 
gas. The generation of these currents is brought about 
in a most simple and ingenious manner, and their uses 



AN IMPROVED DOUBLE GRINDING MILL. 

A double grinding mill presenting some novel fea- 
tures, grinding the same feed through two mills on the 
same spindle, where the grinding pressures balance each 
other, is represented in the accompanying illustrations. 
The mill is adapted for grinding corn and cobs, feed 
and table meal, the grain passing through the first mill 
into a screw conveyor and being carried past both mills 
and emptied into the back mill, where it is ground the 
second time and discharged onto the floor or into the 
elevating sacker. This mill has been but recently in- 
troduced by Messrs. A. W. Straub & Company, of No. 
3737^1 Filbert Street, Philadelphia, Pa. One of the 
illustrations shows the top half of the mill laid open 
to change the disks, an extra spindle with all the parts 
separated being laid in front. A center partition 
divides the two grinding cases. The tramming ring 
and all parts in the first mill are the same as in the 
single mills heretofore made by this firm, but the 
second mill has its tramming ring hung like a mariner's 
compass, in a meal-proof case, with a bridge tree be- 
hind, to set it up by means of two temper screws, thus 
causing the mills to grind either coarse or fine. Both 



* United States Consular Reports. Louis H. BrQhl, consul, Catania. 




mills being on the same shaft, the grinding pressure of 
one is directly against the other, doing away with the 
friction on the end of spindle, and effecting a very con- 
siderable saving of power, as well as reducing the wear 
of parts. The mill grinds as fine passing once through 
the mill as to run it through the old mills twice. It 
balances perfectly, runs light, does not choke or heat 
the shaft or boxes, and the ground feed comes from 
the mill nice and cool. The mill is claimed to do one- 
half more work than single mills with the same power. 



» . > f 

A PUMP FOR PNEUMATIC TIRES. 

A bicycle tire pump adapted to be. operated by the 
movement of the wheel, and which may be thrown 
into and out of gear at the will of the rider, is shown 
in the accompanying illustration, and has been pat- 
ented by Alanson S. Simpson, of Folsom, New Mexico. 
Fig. 1 represents the application of the improvement 
to the front wheel of a bicycle, the axle being held in 
the fork of the frame and the hub turning loosely on 
the axle. A plate made fast to and running radially 
from the hub carries a cylinder, which is also lashed to 
the spokes, and from the cylinder a tube leads to the 
wheel tire. Arranged loosely on the axle is an eccen- 
tric in whose outer face is an inclined way at one end 
of which is a lug having two recesses, and rocking 
in bearings carried by one arm of the fork is a rod or 
shaft on whose lower end is a fixed two-fingered dog 
adapted to engage and disengage with and from the 
lug. When the dog is engaged with the lug the eccen- 
tric is fiied to the fork, and when it is disengaged the 




SIMPSON'S PUMP FOR PNEUMATIC TIRES. 

eccentric turns idly around with thp wheel. The up- 
per end of the rod has a latch, which, in connection 
with a ratchet plate on the fork, serves to hold the 
rod in either of its two positions. An eccentric strap 
mounted with antifriction balls on the periphery of 
the eccentric, as indicated in Fig. 3, is connected with 
a piston rod, arranged to operate a piston in the cylin- 
der, thus forming an air pump to be operated at plea- 
sure when the wheel is in motion by simply moving 
the latch on onearm of the fork. When the dog on the 
lower end of the rod and the lug on the eccentric are 
disengaged, the wheel in turning carries the cylinder 
around with it, and the eccentric and eccentric strap 
play idly around the axle, the piston not being operated 
and the device being inactive. 




MILL RBAt>T P*iR WORK. TOP HALF OF MILLOI'EN TO CUAKQE DIBKS. 

STEACB'S DOUBLE QUAKER CITT GRAIN MILL. 
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PNEUMATIC MAIL TUBE SYSTEM, NEW YORK CITY. 

The transmission of matter through closed tubes by 
means of a current of air flowing therein is not by any 
means a novel idea, although its successful application 
to commercial purposes is of recent date. For the ear- 
liest suggestion of pneumatic transmission we must go 
back to the seventeenth century and search among the 

records of that venerable 
institution, the Royal So- 
ciety of London. Here we 
find that Denis Papin pre- 
sented to the society in 
the year 1667 a paper en- 
titled the "Double Pneu- 
matioPump." Heexhaust- 
ed the air from a long 
metal tube, in which was 
a traveling piston which 
drew after it a carriage at- 
tached to it by means of a 
cord. At the close of the 
eighteenth century a cer- 
tain M. Van Estin propel- 
led a hollow ball contain- 
ing a package through a 
tube several hundred feet 
long by means of a blast 
of air ; the device, how- 
ever, was regarded more as 
a toy than a useful inven- 
tion. Of more practical 
value were the plans of 
Medhurst, a London en- 
gineer, who published 
pamphlets in 1810 and 1813 
and again in 1833, when he 
proposed to connect a carriage' running inside the tube 
with a passenger carriage running above it. 

The distinction of being the first city to install a prac- 
tical pneumatic tube system belongs to London, where 
in 1853 a. 1}4 inch tube was laid between Founders' 
Court and the Stock Exchange, a distance of 330 yards. 
The carrier was drawn through the tube by creating a 
vacuum, a steam pump being used for the purpose. 
The roughness of the inte- 
rior of the iron tubes gave 
much trouble, and when 
subsequent extensions of 
the system were made in 
1858 and later, 2]4 inch 
lead tubes were used, the 
carriers being made of 
guttapercha with an outer 
lining of felt. 

In 1865, Siemens & 
Halske, of Berlin, laid 

down in that city a system of pneumatic tubes for the 
transmission of telegraph messages. The wrought iron 
tubes, 2}^ inches in diameter, were in duplicate, one 
being used /or transmitting and the other for receiving 
messages. They ran from the telegraph station to the 
Exchange, a distance of 5,670 feet. The tubes were 
looped together at the Exchange and a continuous flow 
of air was maintained by a compressor at one end and 
an exhauster at the other. The modified system now 
in use is worked by means of large storage tanks, con- 
taining either compressed or rarefied air, and it com- 
prises 38 stations and more than 28 miles of tubing 355 
inches in diameter. 
The pneumatic tube system in Paris dates from the 



the tubes snugly and drives them forward. The tubes 
are of wrought iron and the speed is 15 to 23 miles an 
hour. 

The father of the pneumatic tube system of railways 
in America was the late Alfred Ely Beach, who for half 
a century was one of the proprietors of the Scientific 
American. His experimental railway was first ex- 
hibited at the American Institute Fair held in New 
York City in 1867. A car capable of seating ten people 
ran upon a track laid down within a circular wooden 
tube, which was six feet in diame- 
ter and one hundred and seven feet 
long. The current of air was furn- 
ished by a 10 foot helix fan running 
at 300 revolutions per minute. He 
then constructed at his own ex- 
pense an eight foot tunnel, which 
extended beneath Broadway from 
the corner of Warren Street to the 
south side of Murray Street, a dis- 
tance of 300 feet. The car was 
propelled by a powerful rotary 
blower in the basement of an ad- 
joining building, and the car was 
driven in alternate directions by re- 
versing the valves of the blower. 
The tunnel is still in existence. 
Less known but equally meritori- 
ous was the system of pneumatic 
postal tubes designed by Mr. Beach 
at about the same period. We pre- 
sent two illustrations. Figs. 9 and 
10, which were made many years 
ago under his own direct super- 
vision and need but little descrip- 
tion. The letters and packages 
were to be delivered to cars from revolving hoppers, 
whose revolution was effected by pins on the edges of 
the cars striking the vanes. Delivery was effected by 
tripping the hinged bottom of the car, this also being 
done by a striking pin. In 1870, also, he built an 8 inch 
iron tube a thousand feet long, whose interior was 
glazed to form a smooth surface. This led to a large 
receiving box, from which a second pipe led to an ex- 



mission of cash in retail stores and for general tele- 
graphic purposes. The Western Union Telegraph 
Company laid down four lines in 1876 from the main 
office in Broadway, New York — two to the branch 
office at 14 Broad Street, one to Pearl Street, and one 
to the Cotton Exchange. To these it has since added 
two miles of double line which run beneath Broadway 
to its uptown office. 

The most notable event in the recent history of pneu- 
matic transmission occurred in Philadelphia, when a 
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9.-THE BEACH AUTOMATIC POSTAL DELIVERY BOX. 

same year as that of Berlin. 5ere a novel feature was 
introduced in the method of compressing the air, for 
instead of using a steam engine it was compressed in 
tanks by disjilacement with water from the city mains. 
The tubes of the present system are 2 "55 inches diame- 
ter, and the carriers are made up in trains of from 6 to 
JO, with a leather-covered piston at the rear, which fits 



8,-DIAGRAM OF TWO-STATION ONE-COMPRESSOR LINE. 

hausting engine. A letter dropped into the pipe at any 
point was swept along by suction due to the exhaustion 
of the air from the box, and on reaching the box it 
fell to the bottom, from which it was ea.sily removed. 

The liondon system has grown steadily and now in- 
cludes 42 stations and 34 miles of tubes. The latter 
are of cast iron and lined with lead. On the shorter 
lines the inside diameter is 3y'j inches, and on the 
longer lines 3 inches. The lines are laid out radially, 
air being compress- 
ed at one end and 
exhausted at the 
other. Similar sys- 
tems are used in 
connection with the 
telegraph service in 
Liverpool, Manches- 
ter, Birmingham, 
Glasgow, Dublin and 
Newcastle. Mention 
should be made here 
of the underground 
pneumatic railways 
constructed in Lon- 
don, the first built 
in 1863, 1,800 feet in 
length and 2 feet 8 
inches by 3 feet 8 
inches in section ; 
the later tunnels, 
built ill 1873, run- 
ning from Euston 
Station to the gen- 
eral post office, a dis- 
tance of 35^ miles. 
The latter was in 
d upl icat e and D- 
shaped in section, 
measuring 4"^ feet 
wide by 4 feet hi^h, 

the straight portion being of cast iron and the bends 
of brick. It was opeiated by a fan, which forced 
air into one tunnel and exhausted it from the other. 
The capacity of the line was about one ton per minute. 
It was not satisfactory and was ultimately abandoned. 

The pneumatic tube has been in use in this country 
on a small scale for a quarter of a century for the trans- 



system of 6 inch tubes was built between the main pon 
office and the sub-post office on Chestnut Street, neni- 
Third Street, a distance of 3,000 feet. The reader will 
observe that in all the European systems none of the 
tubes are larger than 3 inches in diameter, so that in 
respect of size alone the Philadelphia plant marked a 
bold advance upon any existing system, the area of the 
tubes being increased more than four-fold, and the ca- 
pacity of the carriers in 
proportion. The speed, 
moreover, was nearly 
doubled, and hence, with 
the improved mechanical 
appliances for transmit- 
ting and receiving, the ca- 
pacity of each tube cannot 
be less than twenty times 
as great as that in the 
old country systems. The 
Philadelphia plant was 
opened in 1893 and has been in successful operation 
ever since. 

In 1897 the Tubular Dispatch Company, of New 
York, was authorized to construct a system of postal 
delivery tubes between the general post office and cer- 
tain sub-stations in New York City. It was decided to 
adopt the system already in successful operation in 
Philadelphia, and to this end the Batcheller Pneu- 
matic Tube Company, of Philadelphia, drew up plans 




lO.-THE BEACH PLAN OF DISPATCHING LETTERS FOR A BRANCH STATION. 



for a set of lines running from the general post office 
to the Produce Exchange, to the Forty-second Street 
depot, to One Hundred and Twenty-fifth Street, and 
across the Brooklyn Bridge to Brooklyn. The line to 
the Produce Exchange and return was built, and the 
opening took place on October 7 of this year. The 
Forty-second Street line is approaching completion, 
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and it is expected that the others will be commenced 
at an early date. 

Encouraged by the success of the large tubes adopted 
on the Philadelphia line, the company determined to 
make the New York tubes two inches larger, or eight 
inches in diameter, and to maintain a regular work- 
ing speed of 30 miles an hour under a headway of 
12;^ seconds. The capacity of the tubes is thus in- 
creased to from 40 to 50 times that of the largest of the 
tubes in use on the European lines. The two-station 
branch already completed extends from the general 
post office to a sub-post office at the Produce Exchange, 
a distance of 3,750 feet. There are two parallel tubes 8 
inches in diameter laid side by side at a distance of 
from 3 to 8 feet below the street surface. They are con- 
nected by a loop at the Exchange, one being used for 
outgoing and the other for returning mail. Power is 
furnished by a compressor, C, Fig. 8, at the main sta- 
tion, A, which delivers air at 7 pounds pressure to the 
square inch to the outgoing tube. The air flows with 
an increasing velocity and decreasing pressure (the re- 
sult of its elasticity) to the sub-station, B, at the Pro- 
duce Exchange, where its pressure is about 3% pounds 
to the inch. From the sub-station it returns by the 
second tube, as shown by the arrows, to the main sta- 
tion and passes into a receiving tank, E, at which point 
its pressure has fallen about to that of the atmosphere. 
The suction of the compressor is connected to this tank 
and the air is thus caused to circulate continuously 
through the circuit of tubes. 

In order to make use of the current for transmission 
purposes, a light cylindrical metal shell called a car- 
rier is placed in the tube. It is fitted with two packing 
rings which prevent the passage of air and cause it to 
move forward in the tube at the same speed as the cur- 
rent. As the current of air is never interrupted from 
the time the compressors start in the morning until 
they are shut down at night, it was necessary to devise 
some apparatus by which the carriers could be placed 
in the tubes or removed from them at the start or finish 
of their journey without interrupting the flow of air. 
This is accomplished by a transmitter, a. Fig. 8, and a 
receiver, b, at the main station and another transmit- 
ter, n, and receiver, p, at the sub-station. 

The straight tubes are made of cast iron, carefully 
bored and reamed to a smooth finish. The bends, none 
of which are less than 8 foot radius, are made of seam- 
less brass tubing, 8% inches internal diameter. The 
carriers are made of a plate of sheet steel, ^ of an inch 
in thickness, which is rolled into a cylinder, riveted 
and soldered. The front cover is dished to receive a 
filling of felt, which is covered with thick leather and 
forms a buffer to cushion the shocks to which the car- 
rier is liable. The shell is 7 inches diameter by 3 feet 
long and it is kept from direct contact with the tubes 
by two bearing rings, one near each end, made of a 
fibrous ivoveii material. These act as packing and 
afford a satisfactory sliding contact with the tubes. 
Their life is limited to about 1,000 miles. The carrier is 
closed by a hinged cover at the rear, which is locked 
by three radial bolts. The latter are driven into three 
holes in the shell by means of a rotating latch operat- 
ing a cam attached to the cover. The cam is placed 
eccentrically on the cover, and when the latch is in 
place locking the bolts it clears the edge of the carrier. 
As the throwing over of the latch in unlocking the 
bolts causes the former to project several inches beyond 
the cover and in contact with the tubes, it will be seen 
that the carrier cannot become unlocked while it is in 
transit. 

The carrier is introduced into the tube by means of 
transmitters, a, n. Figs. 3 and 8. The transmitter can best 
be described by supposing that a section long enough 
to inclose a carrier were sawed out of the main tube and 
hung from an overhead shaft, E, Fig. 3, parallel to the 
tube, in such a way that it could be swung away from 
the main tube to receive the carrier, and then swung 
back into line where the current of air could act upon 
the carrier and force it into the main tube. The ends 
of the movable section are planed and finished off per- 
fectly smooth and square, so that no air can escape at 
the joints. When the movable section is swung out of 
line, two laterally projecting plates move across the 
ends of the main tube and prevent the escape of air, 
the current meanwhile traveling round the opening 
by means of a by-pass. The movements of the swing- 
ing section are controlled by an inclined pneumatic 
cylinder, C, whose valve is operated by a small hand 
lever, B. In the normal position, when the transmitter is 
not in use, the movable tube is drawn over opposite a 
loading tray, and the current passes through the U- 
sliaped by-pass, T, which forms the legs of the carrier. 
When a carrier is to be sent it is placed on the tray and 
pushed into the swinging tube. The operator then 
pulls over the hand lever, B, thereby compressing a 
spring, which serves to push over the slide valve that 
operates the pneumatic cylinder. The slide valve may 
be prevented from moving, however, by a time look, 
A, which releases the former twelve and one-half 
seconds after a carrier has been dispatched. The time 
lock (which insures a proper headway between suc- 
cessive carriers in the tube) Is shown to the left of the 
pneumatic cylinder in Fig. 3 and in larger detail in 



Pig. 6. It consists of an oil cylinder, C, in which is 
a piston that is normally kept at the bottom of its 
stroke by a coiled spring. When the starting lever 
is pulled over, the time lock piston is drawn up 
against the spring, which at once begins to force the 
pist»n back, driving the oil around a by-pass valve, G, 
the time of its descent being regulated by the degree 
to which G is opened. At the bottom of its stroke an 
offset on the piston rod, J, pulls down a bell crank, N, 
which, by means of a connecting rod, O, withdraws 
the locking bolt, L, on the valve of the pneumatic 
cylinder and permits the latter to throw the transmitter 
into line. 

The carrier is impelled into the main tube and car- 
ried to the sub-station. As the air pressure at this 
point is 3^ pounds to the square inch, it is impossible 
to open the tube for the purpose of removing the car- 
riers. Moreover, as they arrive at a speed of 30 miles 
an hour, some provision has to be made for gradually 
checking their speed. These two results are obtained 
by means of the closed receiver. Fig. 4, which consists, 
like the transmitter already described, of a movable 
section of 8 inch tube. It is about double the length 
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Conatructed Proposed. 

ll.-FBESENT AND FBOFOSED POSTAL TTTB£ LINES IN 
NEW YORK CITY. 

of a carrier, and is hung upon trunnions in much the 
same way as a telescope, the trunnions being placed 
midway of its length. In its normal position, as shown 
in Fig. 4, it forms a continuation of the tube by which 
the carrier arrives, and as the latter is impelled into 
the receiver, it compresses the air in front of it and is 
brought to rest without any harmful shock. Just in 
front of the receiver the main tube is provided with a 
number of slots, A, which by-pass the air into a tube 
which leads through the sub-station transmitter, n. 
Fig. 8, back to the main station. The compression of 
the air in the receiver by the entrance of the carrier 
opens a relief valve at the rear end, and so prevents the 
carrier from being thrown back into the main tube. 
The pneumatic cylinder, D, elevates the outer end of 
the receiver and tilts the latter on its trunnions, for 
the purpose of discharging the carrier on to the re- 
ceiving table. This is accomplished automatically as 
follows : A small portion of the air compressed in the 
receiving chamber flows through a small pipe to a pis- 
ton which controls the slide-valve of the tilting cylin- 
der, B. The piston pushes down the piston slide-valve 
and admits air to cylinder, D, whose piston rises and 



by means of a connecting rod tilts the receiving cham- 
ber to an angle of 40 degrees. The carrier slides out 
an inclined and pivoted platform, E, which is kept in 
the inclined position by a counterweight. The weight 
of the carrier overbalancing the counterweight, the 
platform falls to a horizontal position and delivers the 
carrier onto a table in front of the operator, as shown 
in Fig. 5. An ingenious arrangement of bell cranks 
and rods connects the platform, E, with the slide valve 
of cylinder, D, so that the return of the former to the 
inclined position causes the cylinder to return the re- 
ceiving chamber, B, to its normal horizontal position 
ready to receive the next carrier. Above the front end 
of the receiving chamber is a plate, P, carefully turned 
to the radius of tne arc described by the chamber on its 
trunnions, which closes the end of the main tube when 
the chamber is in the tilted position. The interval from 
the arrival of a carrier to the return of the receiving 
chamber to the horizontal position is only 3 or 4 seconds. 

The transmitter, n, at the sub-station is similar to 
that at the main station, already described. The re- 
ceiver at the main station, however, is entirely different 
from the one just described. Its construction is shown 
in detail in Fig. 1. The carrier arrives by the curved 
tube and i)asses into a receiving chamber, which is sim- 
ply a section of tube closed by a vertical sluice gate. 
The current of air, now expanded to atmospheric pres- 
sure, passes from the main tube down a vertical pipe to 
the return tank, e, Fig. 8, in the basement. The dis- 
tance from the slots through which the air passes to the 
tank, to the sluice gate, is about 4 feet, and the mo- 
mentum of the carrier is absorbed in compressing the 
air ahead of the car as it enters this chamber. Part of 
this compressed air passes up through a small pipe, as 
indicated by arrows in Fig. 1, and enters a small cylin- 
der, where it depresses a piston which is normally held 
at the top of its cylinder by a coiled spring. This cylin- 
der is situated just above the piston slide-valve of a 
pneumatic cylinder, whose work is to raise and lower 
the sluice gate above mentioned. The depression of 
the small piston and the attached piston valve admits 
air at 7 pounds pressure below the piston of the pneu- 
matic cylinder and raises the sluice gate, to which it is 
attached. The very slight pressure of the air behind 
the carrier is sufficient to force it out onto the receiving 
table. As the carrier passes out it strikes a small trip- 
finger, which moves the piston slide-valve back to nor- 
mal position and shuts the gate. If the air pressure in 
the main tube is not sufficient to expel the carrier from 
the receiver, the vertical pipe that conducts the air cur- 
rent to the return tank is partially closed by means of 
the gate valve shown in Fig. 1. 

The diagram. Fig. 11, is inserted to show the princi- 
ples of the system of pneumatic transmission above de- 
scribed. Air at say 10 pounds pressure is supposed to 
be constantly supplied at one end of an 8 inch tube one 
mile in length, the pressure falling until it leaves the 
other end at zero. The air being elastic it expands as 
it flows, and this expansion necessarily increases its 
velocity. The decrease in pressure and the increase in 
velocity are shown respectively by the curved lines in 
the upper and lower diagrams. 

The accompanying map of a part of New York City 
shows the present and proposed lines of tubes contem- 
plated by the Tubular Dispatch Company. The full 
black line indicates the lines already either completed 
or practically completed, and the dotted lines mark the 
proposed extensions. 

For the drawings and data used in our description of 
this extremely interesting plant we are indebted to 
Mr. B. C. Batcheller, chief engineer of the Pneumatic 
Tube Company, who is the inventor of the salient 
features of the system. 
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Science Notes. 

Salts of cinnamie acid have been used as a remedy 
for tuberculosis on four hundred patients of Prof. 
Landerer, of Stuttgart. From an experience of seven 
years he hopes that he has found a lasting cure for the 
disease. 

A novel use of the kinematograph is reported from 
Germany, where the instrument was recently used 
to .secure a series of pictures representing all the 
movements of the hull made during the launching of a 
vessel. The instrument selected for the purpose was 
the Messter-Betz biograph, said to be capable of 
recording four thousand impressions a minute. The 
Gerrjian naval officials are said to take considerable 
interest in the experiment, and no doubt it is capable 
of useful extension. 

According to a writer in Les Nouveaux Remftdes, 
black eggs are not uncommon from ducks, who are 
extremely found of acorns. The coloring matter of 
their egg-shells is rich in iron. The resulting combina- 
tion of tannin and iron is stated to result in black eggs. 
According to the same authority, bright red eggs may 
be obtained from fowls by feeding them with lobster 
shells (presumably boiled). We cannot state the origi- 
nal source of these statements, but they bear obvious 
evidence of transatlantic origin. 

The tremendous force of the sea was illustrated by 
an object lesson ashore in New York City recently, 
when live large tanks, built to contain 130,000 pounds 
of soap, but which were temporarily filled with water 
and situated on the fourth floor of a large building on 
West Fifty-second Street, collapsed, and completely 
wrecked the whole building, killing three men and 
doing a large amount of damage. The tanks were 
each 15 feet high and about 13 feet diameter, and 
contained 161,703 pounds of water, but the floors 
and supporting beams proved altogether inadequate 
to stand the strain. A wave of the dimensions of one 
of these tanks is not at all unusual at sea, and when 
such a wave breaks on a vessel's deck the force of the 
blow can only be estimated by the amount of damage 
it does, in spite of the elasticity of the water beneath 
the vessel to ease her in receiving the shock. 

The London Times prints the following dispatches re- 
ceived from its correspondent at Melbourne, October 
3 : " The scientific expedition which was dispatched 
to the EUice Islands by the Sydney Geographical 
Society, under Prof. David, has confirmed Darwin's 
theory of the formation of coral islands. Prof. David 
reports from Samoa that the expedition has been a 
decided success. The diamond drill went down 557 
feet in the coral without reaching the bottom." Octo- 
ber 4 : "With reference to the borings on the Elhce 
Islands to obtain information as to the formation of 
coral islands. Prof. David states that the results to 487 
feet were inconclusive. Beyond that they strongly 
favor Darwin's theory, though a final judgment de- 
pends upon microscopic examination of the drill cores. 
The borings are being continued." The expedition 
was under the auspices of the Royal Geographical 
Society of Australasia, and was directed by Prof. T. W. 
E. David, of Sydney. In view of the difficulties pre- 
viously met with at Funafuti, a special boring plant 
was provided weighing over 35 tons, and capable of 
boring to a depth of 1,000 feet. It is understood, 
says Nature, that the core obtained will [be forwarded 
first to the Royal Society, of London, which will re- 
turn one-half to the Royal Geographical Society of 
Australasia. 

The German expedition to the Pacific under Prof. 
Schauensfeld, director of the Bremen Museum of 
Natural Science, Ethnology, and Commerce, has pro- 
duced so rich a yield that it will take a long time to pre- 
pare and arrange the material brought home, says the 
English Mechanic. The voyage lasted fourteen months. 
The professor's labors in the remote little island of 
Laysan, in the Pacific, were rewarded with the best re- 
sults. He had splendid opportunities of observing 
the habits of the birds frequenting the island. Of the 
six species that are endemic, he collected specimens in 
all stages of development ; he brought home several 
hundred birds' skins and whole nests with stuffed birds 
sitting in them. He obtained several turtles at Lay- 
san, and succeeded in hatching the eggs. Sharks and 
thornbacks were caught. A collection was made of 
the flora of the island, which includes the piece of a 
trunk of an extinct species of palm. The fauna and 
flora of the sea offered a wide field of investigation, 
and highly interesting forms of coral are among the 
specimens that have been secured. Lava and various 
kinds of stone from the Sandwich Islands, splendid 
corals from Samoa, and the specimens from New Zea- 
land and Chatham Island form an important part of 
the collection. The skeleton of a native belonging to a 
tribe that will before long become extinct is among the 
acquisitions. Prof. Schauensfeld regards the finding of 
a kind of lizard called Hatteria [Rhynchocephalus] as 
a special piece of good fortune. It is stated that it is 
impossible to give a " complete survey of the rich mass 
of scientific work that was carried out in the course of 
this voyage," but it is hinted that the professor him- 
self will give an account, in spite of its impossibility. 



The Cult of Fear. 

On the subject of infantry fire, there is the danger 
that, in training men to seek protection, they are being 
trained to hide themselves, and that the military spirit 
of the offensive is apt to be destroyed. It is the right 
and duty of the officer to take account of losses, and to 
diminish them as much as possible, by utilizing the 
ground. But he must never be dominated by the fear 
of loss to the forgetting of the great fruits of success. 
Undoubtedly the training in the use of ground should 
be wnoUy eliminated from the education of the soldier, 
in so far as it relates to his personal security during tlie 
attack, or, as the regulations say, for the attenuation 
of the effect of the enemy's fire. Changes in armament 
have not changed human nature, and there can be 
little doubt but that men will be only too willing to 
seek protection for themselves, without being specially 
trained in the art of finding it. It is for the leader to 
decide if the conformation of the ground is favorable 
and admits hope of success, but, when the order to 
advance has been given, the man has no right to think 
of whether he shall go forward or not, or whether he 
shall find protection or not ; above all things, he must 
go forward. We do not oppose the spirit of the Ger- 
man regulation.s, and would not habituate troops to 
despise the protective value of the ground they pass 
over ; but it must be taught to them not as individuals, 
but as troops in the field, always under the order 
of their officers as to whether they shall seek its pro- 
tection or not. " Let us expel from our ranks this cult 
of protection and fear of loss ; they can only have 
destructive influence upon the boldness of the troops 
and the spirit of the offensive in them." — Militar-Wooh- 
enblatt. 



A LOW PRICED GRAPHOPHONE. 

The illustration represents a graphophone of very 
simple construction, which embodies the essential fea- 
tures of the high-priced machines, but which is placed 
on the market at a greatly reduced price, by Messrs. 
Hawthorne & Sheble, of 604-606 Chestnut Street, Phil- 




THE "EAGLE" GRAPHOPHONE, 



adelphia. Pa. It is run by a clockwork spring mo- 
tor, wound by the thumb piece shown at the left in 
the engraving, and the same instrumental and vocal 
records are used on it as on the high-priced phono- 
graphs and graphophones. The reproduction of sound 
is, as is well understood, caused by the vibration of a 
diaphragm opposite the small end of the horn or 
trumpet, such vibration being caused i)y a jewel point 
connected with the diaphragm and which passes over 
the wax cylinder at the right, the surface of the cylin- 
der having been previously indented by a like process, 
when a sharp cutting point has been passed over the 
cylinder, to indent or mark it in accordance with the 
sounds vibrating the diaphragm. 



Number of Naval Vessels. 
Chief Constructor Hichborn, in order to settle differ- 
ences of opinion that frequently occur on the subject, 
has issued the following official summary showing the 
number of vessels in the United States Navy : First- 
class battle-ships, 9 ; second-class battle-ships, 2 ; ar 
inored cruisers, 2 ; armored double-turreted monitors, 
6 ; single-turreted monitors, 13 ; protected cruisers, 13 ; 
unprotected cruisers, 3 ; gunboats, 10 ; composite gun- 
boats, 6 ; special class, 3 ; steel torpedo boats, 33 ; wood 
torpedo boat, 1 ; iron cruising vessels, 5 ; wooden cruis- 
ing vessels, 11 ; sailing vessels, 6; tugs, 14; wooden 
steam vessels unfit for service, 8 ; wooden sailing vessels 
unfit for service, 6 ; total, 141. 



A Hlut to Manufacturers and Mercliants. 

The importance of registering trade marks at the 
Patent Office does not seem to be sufficiently realized 
by manufacturers and merchants in this country or 
abroad. Persons adopting a word, phrase or emblem 
to distinguish their specialty of manufacture, whether 
it be on dry goods, groceries, food products or prepara- 
tions of any kind, will derive more benefit by register- 
ing them than many seem to realize. Full information 
as to the necessary procedure to obtain trade mark 
protection may be had by communicating with this 
office. 



Recent ArclisBOlogical News. 

The total value of the collection left to the Institute 
of France by the late Due d'Aumale is estimated by ex- 
perts to be worth $3,000,000. 

Francois Aurfele Pulsky, the archaeologist, died re- 
cently at Buda-Pesth. He was the author of a work on 
the age of brass in Hungary. 

Prof. Dr. Wilhelm DOrpfeld writes to the Times from 
Athens to answer the question, "Is the Parthenon 
doomed ?" He says that the war cut off the Greek 
Archaeological Society's large revenue from the state 
lottery. Repairs, therefore, have been interrupted 
and no one knows when they will be resumed. For 
the Parthenon, this is deplorable. The consequences 
would be most serious should an earthquake shake the 
mountain rock. 

A preliminary report has reached London from 
Rome of the results of Captain Bottego's expedition in 
northeast Africa, says The Evening Post. They estab- 
lish the identity of the Nianam River, flowing into 
the northern end of Lake Rudolf, with the mysterious 
river Omo, which so long has puzzled geographers. 
The river now has been renamed Omo Bottego. To 
the east of this river and north of the beautiful Lake 
Abbaye a much larger lake has been discovered, which 
has been named Regina Margherita. 

On a stone of the temple of " Wingless Victory," on 
the Acropolis, at Athens, an inscription has been found 
stating that the monument was built by Kallierates, 
who was one of the architects of the Parthenon at the 
beginning of Pericles' government. This fixes its date 
at about four hundred and fifty years before. Christ. 
The Athens Archaeological Society is about to under- 
take the restoration and strengthening of the Par- 
thenon. Marble from Pentelicos will be furnished free 
for this by the company working the quarries. 

Hollow wedge bricks were used by the Romans for 
constructing arches at their baths at Bath, England. 
According to The Engineer, the roofs of the dressing 
rooms were covered in some instances with flat brick 
arches, and, as these would have fallen in by their own 
weight if constructed in the ordinary manner, hollow 
voussoirs were moulded with a semicylindrical projec- 
tion on one radial side and a semicylindrical cavity "O 
correspond on the other. The bricks were about one foot 
long from intrados to extrados and ten inches wide on 
the back. They were finished well, and apparently of 
fire-burnt ordinary clay. 

Signor G. B. Cavalcaselle, who, with the late Sir J. 
A. Crowe, wrote the well known "History of Painting 
in Italy" and "History of Painting in North Italy," 
lives of Raphael, Titian, etc., died recently at the age 
of seventy-nine years. He had a very romantic career, 
owing to his ardent liberal views, and at one time he 
was left for dead at Piacenza. When the French en- 
tered Rome he escaped to England by way of Paris. In 
London he earned a precarious living as an illustrator. 
He now began his lifelong collaboration with J. A. 
Crowe. The two writers did inuch to put art criticism on 
a sound documentary basis. Many of their appreciations 
were awkwardly expressed, but, for all that, their works 
have a very solid value to-day, and combined with the 
writings of Morelli, they give the student an accurate 
basis for determining the attributions of disputed old 
masters. 

At Meron, near Angers, the remains of a Roman 
temple have been discovered. The French peasants 
are not enthusiastic archaeologists, and as soon as the 
foundations were seen the people of the district lost 
no time in seeking for treasures. Some coins were 
discovered, and, as they were rare, the prices obtained 
for them increased the eagerness for further explora- 
tions. Not the least regard was given to the old 
masonry, from which it would have been feasible to 
prepare a plan of the temple. Now much will have 
to be derived from imagination, says the Architect. 
The conseil general, apprehending additional mis- 
chief, has appealed to the administration for interfer- 
ence. After some delay, money has been granted to 
the departmental commission for the purpose of insur- 
ing the safety of any masonry that has survived. 

The royal British antiquarian and archaeological 
societies have lodged a petition with Lord Salisbury 
protesting against the peculiar form of prison labor in 
Egypt since the Khedive's penitentiaries and jails have 
been under English management. It seems that the 
convicts, of whom there are twelve hundred in the 
Jourah prison alone, are employed in manufacturing 
bogus antiques, for which there is reported to be a 
large market, especially in America. The petitioners 
declare that the forgeries are so clever as to be scarcely 
distinguishable from the real ariiele. As yet only an- 
tiques of relatively small dimensions have been pro- 
duced, but the prison authorities express the hope of 
being able in course of time to turn out full-fledged 
mummies and sarcophagi The scientific societies in 
England point out with some degr.^e of justice that 
while this form of prison labor may have commercial 
advantages, it practically renders the British govern- 
ment a party to fraud. 



1 1897 SCIENTIFIC AMERICAN, INC. 



376 



^tuniitu %mmtm. 



[December ii, 1897. 




A "TUG OF WAR" BETWEEN EARLY STEAMSHIPS. 

Our English contemporary The Engineer has been 
publishing an interesting series of articles entitled 
" Shipbuilding and Marine Engineering on the Thames 
in the Victorian Era." We reproduce one engraving 
from this important series of articles. It represents 
the "tug of war" trial which took place on June 30, 
1849, and lasted one hour, the two vessels being tied 
stern to stern and the engines of both set going, with 
the result that the screw-propelled Niger dragged the 
Basilisk backward against the whole force of her en- 
gines at the rate, by log, of 
1'466 knots an hour. These 
vessels were at the same 
time tried at different 
depths of immersion, and 
the conclusions arrived at 
from the results obtained 
were that, in similar ves- 
sels exerting the same 
amount of engine power 
and impelled by steam 
alone at their highest ob- 
tainable speed, the screw 
is the most advantageous 
propeller at deep immer- 
sions and the paddle wheel 
the best in the case of light 
and medium immersions. 

Both the vessels were fit- 
ted with four hundred 
nominal horse power en- 
gines. The propelling en- 
gines of the Basilisk were 
of the ordinary oscillating 
type and those of the Niger 
were a special kind of di- 
rect acting horizontal en- 
gine, having two pairs of 
cylinders ; one pair being 
placed on each side of the 
main crank shaft, with an 

air pump between. Each piston had two piston rods 
working in different planes, one being above and one 
below the crank shaft, the rods of each pair of cylin- 
ders being connected to one erosshsad, from which a 
connecting rod passed to the crank and put its shaft 
in motion. The air pumps were worked by a similar 
arrangement to that by which the motion of the pis- 
tons was communicated to the cranks, the whole "form 
ing one of the best examples of direct-action engines 
that had at their time been produced. 

<><»»» 

TRIAL TRIP OF A BRITISH BUILT TORPEDO BOAT 
DESTROYER FOR THE SPANISH GOVERNMENT. 

BY OUB ENGLISH COBEESPONDENT. 

The official speed trials of the torpedo boat destroyer 
Pluton, of 400 tons and with engines of 7,500 indicated 
horse power, which was constructed by the Clydebank 
Engineering and Shipbuilding Company (Limited), 
near Glasgow, to the order of the Spanish government, 
were successfully carried out on the Clyde on Thursday, 
November 4. On behalf of the Spanish government 
the tests were watched by a government commission 



under the presidency of Commodore Triguiro, with 
whom were Lieutenants Ariba, Guimira, Vazguay, 
Naval Architect Taliso, Messrs. Thomson, Gordon and 
Haynes. The Pluton, which is one of a number of de- 
stroyers building at Clydebank for the Spanish gov- 
ernment, is 225 feet long, and is thus somewhat larger 
than the latest class of British torpedo boat destroyers. 
She is therefore enabled to carry a considerably greater 
dead weight, the actual load on board during the 
trials being 73 tons. The results of the trial gave a mean 
speed of 30 12 knots on the measured mile, and during 




"TUG OF WAR" BETWEEN BASILISK AND NIGER, 1849. 



' a continuous run of one and a half hours a speed of 
30"02 knots was maintained. At the conclusion of the 
forced draught trial, the vessel was, according to con- 
tract, run for a further period of two hours under 
natural draught, the speed attained being 22'/' knots, 
or y's of a knot over the contract. During the tests 
there was a noticeable absence of vibration and the en- 
gines worked to the entire satisfaction of the Spa.nish 
commission. 



The Measurement of Memory. 

Prof. Alfred Binet, the celebrated French psycholo- 
gist, in a paper in the Ann^e Biologique on " The Ex- 
perimental Study of Memory," treats of this among 
other related subjects. We quote the following from 
an abridgment printed in the American Naturalist : 

" Although the methods used for measuring the 
memory may have been crude, as they still are, it is 
nevertheless a great advance to be able to introduce 
the concept of measurement into this problem at all. 
So far attempts have been made to measure but one 
kind of memory — the direct faculty of acquisition. 



The experiments deal with the number of memory 
images that can be stored up at a single trial, without 
allowing the subject time to rest. This is called in 
English the 'mental span' of the memory. I have 
proposed for it the term 'facuUe de prehension ' 
Several successive investigations have already been 
made on the measurement of the memory for figures 
and syllables. These are localized memories, the deve- 
lopment of which cannot be considered as a sign of the 
development of the other memories. We must, there- 
fore, make many reservations in interpreting the con- 
clusions to be drawn from 
these experiments. The ex- 
periment may be made as 
follows : A series of ligures 
is read to the subject at a 
regular speed (the speed 
used is in general two fig- 
ures per second) and with- 
out any special accentua- 
tion. As soon as he has 
heard the series, the sub- 
ject, having been told be- 
forehand of the require- 
ment, endeavors to repeat 
the figures without error 
and in the order in which 
he heard them. The ex- 
periment is repeated sev- 
eral times, beginning with 
a small number of figures, 
e. g., four which any adult 
can give correctly : it is 
then increased to five fig- 
ures, then to six, and so 
on, until a number is 
reached which the sub- 
ject can no longer repeat 
correctly. Care is taken 
to repeat each trial, and 
to allow sufficient inter- 
vals of rest to avoid fa- 
tigue and the confusion of figures in the memory. 
This procedure, adopted by Jacobs, Galton, and 
many others, has already borne fruit. It is not, pro- 
perly speaking, a test of the memory alone ; it is 
extremely difficult, be it said in passing, to experi- 
ment on any isolated psychological phenomenon. The 
experiments taken together show, on the contrary, 
that the subject employs not only his memory, but 
also his powers of voluntary attention. This explains 
why children retain fewer figures by this method than 
adults. Their inferiority is certainly due to the fact 
that they have less control over their attention. The 
average educated adult retains seven figures ; a child 
from six to eight retains five ; a child of ten retains six. 
A difference of one single figure is of considerable im- 
portance in the results, and it is one of the drawbacks 
of this method that we cannot operate with fractions 
of figures. I have had occasion to measure the reten- 
tive memory of Jacques Inaudi. the celebrated light- 
ning calculator. He is able to commit more than forty 
figures at one trial. It will be seen from this how far 
his memory is above the average." 
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THE BUCHANAN GOBSON DIVING DB£SS. 

BY OUE ENGLISH CORRESPONDENT. 

We herewith present a photograph of a diver clad in 
a new diving dress known as the Buchanan-Gordon 
diving dress, and the two gentlemen standing to the 
right of him in the picture are Messrs. W. W. Gor- 
don and A. Gordon respectively. The gentlemen 
mentioned arrived in Great Britain recently from 
Melbourne, Australia, for the purpose of showing 
Britishers their improved deep sea diving apparatus, 
which has been generally adopted in connection with 
pearl fisheries in the colonies. With a view to clearly 
demonstrating its advantages, the patentees, after a 
number of successful experiments in Australia, brought 
a couple of dresses to London. They received every 
assistance from that famous firm of submarine en- 
gineers Messrs. Siebe, Gorman & Company, London, 
the principal partnerof which had the honor of design- 
ing the present day dress. 

The chief diver of the firm, the famous W. R. Walker 
(who is represented in the photograph wearing the 
dress), was granted liberty to assist in the experiments, 
which took place on the Clyde during last month from 
Messrs. Ross & Marshall's 
steam yacht Aerolite, 
which was chartered for 
the work. After accustom- 
ing himself to the new 
dress and familiarizing 
himself with the currents, 
etc.. Walker bottomed 31 
fathoms, or 189 feet. He 
was under the water for 
fifty minutes, during which 
lie was subjected to a pres- 
sure of over 80 pounds to 
the square inch, but on 
coining up he was quite 
fresh. The next time 
Walker went down on the 
Clyde there was present a 
large gathering of well 
known experts. Some 
trouble was experienced in 
fathoming a sufficient 
depth, but after a time a 
lovely spot was found at 
the mouth of Lochgoil. 
The line showed a depth 
of 33 fathoms, but the 
yacht swung round a little, 
and when Diver Walker 
reached the ground the 
indicator pointed to 31 
fathoms, or roughly speak- 
ing, about 186 feet. Walker 
was under the water forty 
minutes, and while on the 
ground he unhooked a 
block which was fastened 
to the bottom of a separate 
line, and brought it to the 
surface. On regaining the 
boat and divesting himself 
of the dress he showed not 
the slightest signs of ex- 
haustion, and on all hands 
the experiment was voted 
a great success. This depth 
has never before been at- 
tained in Great Britain. 
Walker spoke highly of 
the dress, which he de- 
scribes as an admirable 
one for its purpose — deep 
sea diving. 

In the present day he 
has never been deeper 
down than 133 feet or 32 
fathoms. While on the 
ground he said he moved 

about with as much ease and comfort as he had done 
at a depth of 15 fathoms in the old dress. During the 
experiments the pumps, air hose, and lately designed 
telephone (never before used at such a depth) of 
Messrs. Siebe, Gorman & Company were used. The 
diver was delighted with the telephone, through which 
while he was below he spoke to his attendant on the 
deck of the vessel. 

To prove the efficiency of the Buchanan-Gordon 
dress, a novice tried it, and in his first attempt he bot- 
tomed 10 fathoms, the next day he managed 15 fathoms 
and his next trial he fathomed IDJ^ fathoms. The 
dress has been designed to meet the requirements of all 
descriptions of deep sea diving up to 30 fathoms, or at 
even greater depths. The invention is a dress which 
in itself withstands the tremendous pressure of great 
depths, enabling the diver to breathe a normal air 
pressure. It is in effect a suit of armor which defies all 
assaults, yet enables the wearer to move about with the 
utmost ease. The most important part is the helmet, 
which descends to the waist in one piece of solid cop- 
per, and weighs no less than 2^ cwt., while the dress 



weighs 5 cwt. The arms and the lower half of the 
dress consist of a series of spiral springs covered with 
waterproof material, which at the same time gives 
strength and mobility. These springs are made of Delta 
metal — a phosphor bronze of immense strength. By a 
series of ingenious arrangements the suit can be ad- 
justed to the height of the diver, and there is a jointed 
brass support running along the outside of the legs, 
which is intended to prevent the horrible accidents 
which might be caused by the upward pressure of the 
water. But perhaps the most interesting portion of 
the Gordon dress is the escape valve. Presuming a 
diver to be at a depth of 26 fathoms, he would have to 
stand a pressure of 69 pounds to the square inch ; and, 
therefore, an air pressure of more than this amount 
would have to be pumped into the diver's dress in 
order that the escaping air might overcome the ex- 
ternal resistance. But in the Gordon process this diffi- 
culty is overcome in a very simple manner. The escape 
valve, which is perfectly under the diver's control, is 
attached to a floating hose, the upper end of which 
can be submerged at any required depth below the 
surface. This reduces the head against which the air 
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escapes and thereby permits the pressure of air sup- 
plied to the diver to be proportionately diminished. 

But perhaps the most valuable feature of the inven- 
tion is the capacity of the dress for retaining air. 



A Creek City ITuearthed. 

Private letters just received in this country by a cor- 
respondent of the New York Tribune bring news of 
most important discoveries made by the German arch- 
aeologists excavating on the site of the ancient Priene, 
in Asia Minor, opposite the island of Samos. Years 
ago an English expedition excavated and studied the 
Temple of Athena, the chief sanctuary of the city, 
built at the order of Alexander the Great. The work 
was then abandoned, and meanwhile the ruins have 
been so thoroughly exploited and wasted by the neigh- 
boring population that nothing is left but a confused 
heap of stones. In 1895 the work of exploring the ruins 
of the city was resumed, this time by Germans under 
the direction of the Berlin Museum and at the expense 
of the Prussian government. The architectural work 



has been placed in the hands of the young architect 
Wilhelm Wilberg, a former student and assistant of 
Dr. DOrfeld. 

The work has now proceeded far enough to deter- 
mine its extraordinary importance. A buried city pre- 
served almost in the completeness of Pompeii is coming 
to light. Up to this time no Greek city has been exca- 
vated that gives any clew to the arrangement of streets, 
public squares, monuments and public buildings, or to 
the architecture of any considerable number of private 
houses. Here we find a city, to be sure, of the Hellen- 
istic period, laid out with great regularity, with streets 
crossing at right angles, with shops, colonnades, market 
places, theaters, a council house, and a great number 
of private houses preserved in such completeness as to 
display their general architecture, distribution of space, 
use, decoration and equipment. 

South of the great square of che temple alluded to 
above, and closely adjoining it, has been found the 
great market place or agora of the city, which was sur- 
rounded on all four sides by broad colonnades, of which 
that on the north side was peculiarly noble and stately. 
Adjoining this at one end, and opening upon one 

corner of the agora, was 
found a small square build- 
ing constructed somewhat 
like a theater, which was 
evidently the council house 
of the city. It is marvel- 
ously well preserved. Six- 
teen rows of seats are still 
in place. The walls, doors, 
windows, platforms, etc., 
are all preserved. One of 
the side walls ends in a 
massive arch, which, as 
being demonstrably a woi !; 
of the fourth century B. 
C, must rank as the ear- 
liest, or at least one of the 
few earliest, specimens of 
the arch in Greek construc- 
tion. The whole building 
represents something en- 
tirely unique in the relics 
of Greek architecture. 

There has also been 
found a small theater in 
which the stage structure, 
the skenfi, is still standing 
entire. Three doors open 
from it upon the orchestra, 
and the proscenium, with 
its rows of columns and 
the architrave above them, 
remains intact. No Greek 
theater as yet discovered is 
so perfectly preserved as 
this, and in the future dis- 
cussions of the "stage 
question " this structure is 
likely to assume a leading 
place. 

»-•-« 

Tile Preseut Price of 
Aluniluum. 

The Aluminum World 
contains each month the 
latest price list for alumi- 
num in all forms. Our 
readers will doubtless be 
interested in knowing the 
present quotations. 

Aluminum ingots, guar- 
anteed to be over 99 per 
cent pure, cost 40 cents a 
pound in small lots and 34 
cents in ton lots. Alumi- 
num guaranteed to be over 
90 per cent pure for alloy- 
ing with iron and steel 
costs only 31 cents in ton lots. Special casting alloy 
containing over 80 per cent pure aluminum for use in 
place of brass costs 27 cents a pound. Aluminum 
castings cost 45 cents and upward a pound. Aluminum 
bronze ingots containing 2% per cent of aluminum cost 
13 cents a pound, while those containing 10 per cent 
cost 16 cents. 

Aluminum rods cost 53 to 55 cents a pound, and rolled 
squares and other sections, in orders of not less than 
l',000 pounds at a time, |1 a pound. Plate and sheet 
aluminum costs from 40 cents to $2.90 per pound, while 
wire costs from 55 cents to $4.80 per pound. Finely 
powdered aluminum for paint, printing and other pur- 
poses costs |1. 75 a pound. 

Aluminum is now so cheap that it is used in many 
cases as a substitute for brass. 

^ < t » > 

Perhaps the largest house in the world is in Wieden, 
a suburb of Vienna. In this domicile there are 1,400 
rooms, divided into 400 suites of from three to six rooms 
each, and they at present shelter 2,112 persons, who 
pay an annual rental of over 100,000 florins. 
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Air lUFBOVED BICYCLE BBAK£. 

The brake shown in the illustration is the invention 
of James H. BuUard, of Springfield, Massachusetts, and 
has been patented in the United States and ten or 
twelve foreign countries. The brake will be manufac- 
tured by the Spaulding Machine Screw Company, of 
Buffalo, N. Y., and we are informed that it will be 
found on some of the leading wlieels of 1898. 

J.,ike all rear hub brakes, it is actuated by back ped- 
aling, and its construction is so clearly shown in the 
illustrations that an extended description thereof is not 
called for. Suffice it to say that a sleeve screws onto 
the hub and is locked thereon by a check nut which 
may be screwed either into the end of the hub, as 
shown, or onto the outside tliereof. The sprocket ro- 
tates on the sleeve within the limits of the slots in the 
flange on the sleeve through which the studs on the 
brake shoes pass to engage in slots in the web of the 
sprocket. In one of the figures one brake shoe is shown 
on the flange and the other two removed therefrom. 
When pedaling forward, the said studs abut against the 
forward ends of said slots in the flange to drive the ma- 
chine. When back pedaling is applied, the sprocket 
moves the brake shoes backward circumferentially on 
the sleeve, and the inclines on the underside of the 
brake shoes ride up on the projections on the sleeve, 
lying under the center of the brake shoes, and the lat- 
ter are moved outwardly into engagement with the 
case, which is stationary and concentric with the hub. 
The slots in the web of the sprocket are inclined rela- 
tive to the center of the hub, to the end that in pedal- 
ing forward the brake shoes may be forcibly held 
against the sleeve and out of contact with the case. 
The circular nut and its checknut on the rear end of 
tlie sleeve serve to clamp the web of the sprocket be- 
tween it and the flange on the sleeve, whereby the 
sprocket is made to rotate on its hul) under more or 
le^s resistance. This adjustment 
can easily be made in a few moments 
from the rear of the macliine and 
is a very important feature, for it 
enables the brake to be adjusted to 
suit the strength of any rider — 
man or child. It is obvious that a 
back-pedaling brake which could 
be operated by a child would be 
unfit for use by a heavy rider, as 
the latter would unconsciously 
apply the brake by very light back- 
pedaling pressure put upon the 
cranks. Furthermore, this sprocket 
resistance aids in holding the brake 
set when once it has been applied. 

Another important feature of the 
brake is that its construction in- 
sures the rider against loss of con- 
trol of the machine, however in- 
experienced he may be ; for, as the 
brake shoes are moved to the rear 
to apply the brake, as soon as they 
come into contact with the case the 
friction between the latter and the 
shoes tends to cause a still closer 
contact between them as the speed 
accelerates, for this friction tends to 
cause the brake shoes to move still 
further in the direction given to 
them in the first instance by the sprocket wheel, thus 
setting the brake harder. 

Notwithstanding the fact that the brake is, in a man- 
ner, self-setting, as above described, the self-setting 
movement is always a gradual one, for even if the 
brake is but lightly set tlie shoes are more or less 
wedged between the case and the projections on the 
sleeve, and lience quite a little power must accumulate 
before they will move, and the farther to the rear they 
move the harder they move, for they are constantly 
being wedged harder against the inside of the case, 
and besides this there is the sprocket resistance to 
overcome, so it is at once apparent that the brake can- 
not be set too suddenly by reason of its being partly 
self-acting. 

It is obvious, therefore, that, should a rider start 
coasting down a hill with the brake too lightly set and 
the feet off the pedals, any increase in the speed 
of the machine would set the brake harder, and fin- 
ally bring it to a stop. If a rider should lose the 
pedals with the brake not set, it is only necessary to 
hold the toe of the foot so that the flying pedal 
can strike it, and the brake is immediately brought 
into action and brings the machine under control with- 
in a few revolutions. It is a safe coasting brake, a 
brake that can be suited to all classes of riders — a 
strong brake, acting with a minimum of backward 
movement (about one-eighth inch on rear sprocket), 
and as light as it can safely be made (weight seven 
ounces), and it is mechanically perfect. 



The Artificial Coloration of FloTvers. 

BY WILLIAM BBOCKBANE. 

The excitement about blue carnations led my 
neighbor, Mr. W. Dorrington, and myself to endeavor 
to solve the mystery by imitating it, and we soon dis- 
covered that, although flowers could not be tinted by 
immersing them in dye solutions, they could readily be 
colored by placing their stalks in aniline solutions. 

Aniline scarlet dissolved in water to about the trans- 
parency of claret has a very rapid action on flowers, color- 
ing them pink and scarlet. Indigo carmine produces 
beautiful blue tints. The two combined dye various 
shades of purple, with curious mottled efl'ects, some 
parts of the flowers becoming pink and other parts blue 
and purple. Greens are produced by using the blue 
dye with yellow. We also tried indigo and cochineal, 
with partial success. Lily of the valley flowers became 
beautifully tinged with pink or blue in six hours ; 
narcissi are changed from pure white to deep scarlet 
in twelve hours, and delicate shades of pink are im- 
parted to them in a very short time. Yellow daffodils 
are beautifully striped with dark scarlet in twelve 
hours ; the edges of the cor6na also become deeply 
tinged, and the veining of the perianth becomes very 
strongly marked. Coelogyne cristata, Lapageria alba, 
Calla sethiopica, cyclamens, snowdrops, leucojums, 
hyacinths, Christmas roses, Solomon's seal, tulips, and 
many leaves were found to become colored very quickly 
by the process. 

The more interesting question of how this rapid 
change is brought about soon attracted my attention, 
and proved extremely interesting. The coloration is 
mainly confined to the vessels. There is a system of 
veins in plants, the vein tubes being clearly seen under 
the microscope, passing through the leaves, petals and 
other parts of the flowers. In these tubes the motion 
of the colored water can be seen, and it became evi- 




THE BULLARD AUTOMATIC REAR HUB BRAKE. 



A STATUE of Balboa, the discoverer of the Pacific 
Ocean, will be erected in Golden Gate Park, San Fran- 
cisco. It will be executed by Mr. Douglas Tilden, and 
is the gift of Mayor Phelan. 



dent that it was by these that the color is conveyed and 
left in every portion of the plants. In the case of cut 
flowers the action is very rapid, the water tubes begin- 
ning at once to absorb the fluid, which was passed 
along by either capillary attraction, contraction or 
possibly by some more active life force acting within 
the veins. My experiments in proof of this were made 
at first entirely with cut flowers. I afterward tried 
the experiment by taking a Roman hyacinth very care- 
fully out of the soil and placing the roots in aniline 
water. In twelve hours the petals began to color, and 
the flowers gradually became pink tinted throughout. 
This experiment was repeated on many narcissi and 
other bulbs. It cannot, however, be said that the 
root fibers were unbroken. Probably they were so, as 
I have failed to color any flower by merely watering 
the soil with colored water. The filtering appendages 
to the roots evidently prevent the absorption of much 
of the color, as the petals of the flowers do not become 
either so quickly or so deeply tinged when the plant 
has its root as with cut flowers. It was, however, 
clearly seen that the vein tubes proceeded from the 
root, thus completing the water system of tubes from 
root to flower. 

The veins when colored are beautifully seen under 
the microscope as clear tubes running in parallel lines, 
the interspaces filled by, cellular matter. The tubes 
gradually branch out as they proceed, and as they 
approach the margins they are finely branched. 
When the colored water reaches the margins of the 
petals they thus become deeply tinctured, especially 
in the narcissi, illustrating the cause whereby the 
daffodil so frequently obtains the deeper color at the 
edge of the corona. It is the same with the leucojum 
and the snowdrop. 

Very singular results were obtained in the variegated 



leaves of the aucuba and ivy plants, which, at the winter 
season, one would suppose had the leaves quite dor- 
mant. Single leaves with their stalks placed in aniline 
dye water began to color in about three hours. They 
were thus shown to have the absorptive power quite 
apart from the stem. 

Another remarkable instance was seen in Lapageria 
alba, which has a very thin, wiry stalk and a large, 
waxy flower. With the stalk placed in dye water, the 
whole flower became beautifully veined with pink in 
three or four hours — a singular fact when one considers 
the minuteness of the tubes through which the liquid 
has to be drawn. It is ditHcult to believe that this 
can be accomplished by capillary attraction only. In 
Eucharis amazonica, which has thick stalks, the flower 
does not become tinted at all, but the style is dyed a 
deep red. The pistils of flowers always become deeply 
colored, which is an important fact, showing that the 
solid matter of the coloring solution is thus secreted 
(deposited) by the fruiting vessel of the flower. White 
tulips furnish excellent illustrations of artificial 
coloring, as they can be rea,dily tinted either pink, 
blue, green or purple in a few hours. The vein tubes 
which are thus displayed in the petals agree with the 
strongly marked features, known as the "flamed" or 
" feathered" varieties, of the florist. It is generally 
known that all tulips raised from seed are self-colored 
when they first bloom. They are then called ''breeder 
tulips," and the enthusiastic amateur florist grows on his 
" breeders" for six or seven years, until they •' break." 
when they become either " flamed " or " feathered " va- 
rieties. Now a florist may ascertain m six hours whether 
his breeder tulip will become a feathered or a flamed 
sort, and whether it will be worth growing on for the 
breaking time, because the veining of the petal is shown 
by the color, and it is that which makes the feature when 
the tulip is fully matured. Blue tulips have always 
been desired, and they can thus be 
artificially produced for florist pur- 
poses. 

Daffodil and narcissi generally 
can be greatly varied in color, and 
especially by showing their exqui- 
site veining when thus treated. 
The tube and the corona take a 
darker and richer tone of color than 
the perianth, thus agreeing with 
the fact that all daffodils are more 
or less dicoloi'. The Christmas rose 
is also an interesting flower when 
artificially colored. Straight tubes 
cross the petals from base to point, 
with numerous cross tubes, and the 
main ones branch out angularly, 
thus dividing the snow-white petals 
in a network of red lines. The in- 
terspaces are filled with oval cell- 
ules, and as the tubes are perme- 
able, the cellular spaces become 
sufl'used with a delicate shade of 
pink. Snowdrops and leucojums 
are also very interesting when thus 
treated. Their petals are veined 
with about eight tubes at the base, 
which pass across the pelal to its 
point in nearly parallel lines, strong- 
ly and clearly marked. These are 
branched near the tip of the petal in fanlike form, pro- 
ducing rich pink margins to the flower. The double 
white camellia is another very pretty illustration, as 
it easily assumes a pink shade throughout. It is diffi- 
cult to imagine how this is done, as the camellia has a 
small woody stalk, and in the case of a double flower, 
with forty or fifty petals, the attachment of each of 
them to the tube in the stalk nmst be very slight, and 
yet every petal becomes tinted in a few hours. 

White lilacs take the color perfectly, becoming either 
pink or blue at pleasure. The abutilon has the calyx 
colored, but not the petals. These are already strongly 
vein-marked, and they seem to refuse the new comer. 
Primulas take the color readily, but the connnon wild 
primrose will not be changed. Forced leaves of the 
Swede turnip, grown in the dark for culinary pur- 
poses, are extremely susceptible to coloration. They 
begin to color in about three hours, and in twelve 
hours are beautifully fringed with red, and suffused 
with rich orange. Thus tinted, they are beautiful 
objects for table decoration.— Gardeners' Chronicle. 



A SANlTARlAN^ who visits the palace of Versailles 
should never inquire about the arrangements in 
which he has interest In its palmy days it pos- 
sessed only a single bathroom, which was never used. 
A colossal "vasque" of marble was placed in one of 
the corners of the building, but neither the Grand Roi 
nor one of his marshals could attain the courageous 
mood that was necessary in ordei- to bathe in so 
nmch water. As the marble bath was useless, Mad- 
ame De Montespan asked for it, and Louis XIV was 
glad to be rid of so unnecessary a superfluity. It was 
placed as an ornament on the lawn of her property, the 
" Eriaitage," and there it remains. 
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"GONE."* 
This clever illusion was designed by Mr. W. E. Rob- 
inson, the assistant of the late Herrmann the Great. It 




THE LADY READY FOR ELECTROCUTION 



has been exhibited in several of the large cities, and is 
always a great success. When the curtain is raised, 
the square frame is seen ; this frame is braced laterally 
by side pieces. At the lower part of the frame, within 
easy reach of the prestidigitateur, is a windlass. Ropes 
pass from this windlass, over pulleys, to a crossbar in 
the upper part of the frame. A lady is now brought 
upon the stage and for some terriblo crime is sentenced 
to be electrocuted. She is seated in a chair, which she 
grasps tightly. She is then tied tightly to the chair 
with ropes, and her hands are chained together. The 
prestidigitateur now secures the chair, with its fair occu- 
pant, to the ropes which are connected with the wind- 
lass, by means of hooks which fasten to the top frame 
of the chair. Wires are now secured to the unfortunate 
lady, so that it really seems as though she was to re- 
ceive the death-dealing current. The professor of 
magic now winds away at the windlass and raises the 
chair until the head of the victim is on a level with the 
crossbar. He then discharges a pistol, and at the same 
instant the lady disappears and the chair drops to the 
floor. Such is, in brief, the mode of operation of the 
trick called " Gone." 

In reality the illusion is a clever adaptation of the 
" Pepper Ghost," of which we have already described 
several variations. A reference to our first engraving 
will show at the sides of the frame a row of incan- 
descent lights. While the lady is being secured to the 
chair, and while she is being hoisted up to the crossbar. 



* CopyriEjhtei. 1897. by Muiin & Co. From *'Maeic: Stage Illusions 
and Scientific Diversions, including Trick Photography." Just published. 



these lamps are kept lighted ; but the instant the pistol 
is fired, these lights are extinguished by a stage hand 
in the side scene. Up over the proscenium arch is ar- 
ranged a background which corre- 
sponds to the background of the stage. 
Two wooden bars cross it. Directly 
below this screen, and carefully shield- 
ed from the observation of the specta- 
tors, is a row of incandescent lights. 
As the pistol is fired these lights are 
turned on, while those in the frame are 
extinguished. Now, according to the 
principles of the "Pepper Ghost," 
which we have already described, the 
person or thing which is brilliantly 
lighted has its image i>rojected on a 
sheet of glass and appears to be real. 
The front of the frame, from the wind- 
lass to the horizontal cross piece, is 
covered with a sheet of glass which is 
not apparent to the audience. 

The image of the background is pro- 
jected upon this glass, which hides the 
lady from view, although she is im- 
mediately behind it, and the pieces of 
wood and this artificial background 
take the place of the back posts of the 
frame, thus deceiving the audience. 
The chair is made in two sections, the 
lady being tied to the upper or skele- 
ton chair. She holds a heavy chair 
with her hand tightly, and at the in- 
stant when the pistol is fired she re- 
leases the chair, which falls to the floor 
with a loud noise. 

There is another illusion, called 
" Out of Sight," invented also by Mr. 
W. E. Robinson, which is somewhat similar, 
but is not as interesting from a scientiflo 
point of view. It is, however, better adapt- 
ed for a traveling company, as there is no 
glass to break, the large sheet of plate glass 
in the front of the frame being entirely dis- 
pen.sed with. When the pistol is fired, a 
curtain of the same color as the background 
is released by the prestidigitateur, and it is 
drawn down quickly by means of rubber 
bands. It takes only an instant for the 
curtain to descend, its lower edge being 
hidden from view by the windlass. The 
audience is usually deceived as easily by 
this illusion as by the more complicated one. 



wagon roads are scarce. When, therefore, one comes 
across a stamp mill loudly pounding away at the bot- 
tom of a barranca in the heart of the Sierra Madre, or 
a smelting furnace belching its black smoke, one may 
well be lost in astonishment at their being there at all. 
That they are there is due chiefly to the ingenuity of 
mining machinery makers in dividing their apparatus 
in such a way that no part of it will weigh more than 
a mule can carry. This is a branch of work in which 
American machine works have excelled, and their ex- 
perience in it is now so complete that the engineer 
tan safely intrust to them his orders for almost any 
kind of apparatus. 

The maximum load that the Mexican mule can carry 
in the Sierra Madre is 350 pounds, and this requires a 
specially picked mule. The ordinary mule load is 
only 300 pounds. It is necessary, therefore, that there 
shall be no piece of machinery weighing more than 350 
pounds, and those of that weight should be few in 
number. The most experienced machinery makers are 
generally able to keep within these limits. Such ap- 
paratus as boilers and water jacket furnaces are ship- 
ped, of course, in nested plates, which have to be set 
up and riveted on the ground. 

A no less important requirement than the weightof a 
piece is its length, since a m«le cannot safely make the 
sharp turns of a narrow mountain trail with anything 
longer than nine feet on its back. This restriction, 
which obviously applies to lumber as well, often in- 
creases very much the difficulty of mill construction, 
since there are numerous mining camps in Mexico 
where every stick of timber that is used must be 
brough in by muleback or on the shoulders of men. 



Tile Naphtha Industry In Baku. 

The Kolonialwaaren Zeitung says : Since the dis- 
covery, not so very long ago, of the great naphtli;'. 



Sectlonallzed machinery. 

In the light of modern engineering achieve- 
ments it is safe to say that there is no mine 
situated in so inaccessible a place that it 
cannot be worked if it is rich enough, says 
The Engineering and Mining Journal. It is 
a greater evidence of our engineering skill, 
however, that many mines which are not 
especially rich can be operated profitably 
in remote places whither a wagon cannot be 
driven. We have perhaps the most remark- 
able instances of this kind in Mexico, where 
the Cordillera has a precipitousness that is nowhere 
approached in the United States, where there are few 
railways besides the main north and south lines, and 





RAISING THE LADY BY MEANS OF THE WINDLASS. 



riches of the environs of Baku, Russia, that city has 
developed into an important industrial and commercial 
center. It is true the oil springs of the Apscheron 
Peninsula have, since the tiiue when the first drills 
were made, decreased considerably in productiveness, 
and the spontaneous effusions are no longer as frequent 
as in the beginning. Nevertheless, enormous quanti- 
ties are still produced, and an exhaustion of the sub- 
terranean naphtha reservoirs need not be apprehended 
for the time being. Single wells yield, during short 
periods, 3,000 to 5,000 barrels per day. The British 
consul at Baku ascertained that a single well produced 
no less than 10,000 barrels per day, which meant a 
daily income of |25,000 to the owner. The productive- 
ness of the well <li(l not remain so great for a long time, 
but in the course of two months it yielded in the aggre- 
gate 300,000 barrels, valued at $750,000. The product 
of all the springs together, no matter how enormous 
the quantities, always finds ready buyers at current 
market prices, which are but little influenced by the 
size of the offerings. The mineral oil is always carried 
away as soon ao possible, to be either shipped in a 
crude state or else to be worked up in Baku. There is 
a large number of refineries in Baku, where naphtha is 
turned into numerous varieties of oil and kerosene 
products. Large quantities of refined petroleum are 
shipped from Baku to many more important places up 
the river Volga, as well as to other Russian and Per- 
sian ports of the Caspian Sea. A considerable portion 
of the proilucts is sent by rail to Batoum, from which 
port it is shipped to all parts of the Black Sea. 



THE ILLUSION OF ' GONE " EXPLAINED. 



A DISCOVERY has just been made in the archives ol' 
the Vatican. It is a collection of medical prescriptions 
for diseases of the eye, in the handwriting of Michel- 
angelo. He was much troubled with his eyes in old 
age, and he seems to have made a record of all the rem- 
edies which were prescribed for him. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Gas Engine Valve Gear,— Frank S. 

Mead, Montreal, Canada. For four-period gas and oil en- 
gines this invention provides an improved valve gear ar- 
ranged to positively anddirectly operate the valvef romthe 
engine shaft, dispensing with the usual side shaft, gears, 
cams, etc. The Invention consists principally of a wheel 
for controlling the movement of the valve, the wheel 
having an intermittent rotary movement and a recipro- 
cating travel in the direction of the valve stem. The 
device also forme a mechanical movement which may 
be used for various other purposes besides a valve 
gear. 

Smoke and Gas Consumer.— Arthur 

B. Moore, East Las Vegas, New Mexico. This invention 
is for a furnace more especially designed for use in 
locomotives and marine and stationary engines, to insure 
the complete combustion of the burning fuel. An open 
pipe frame is arranged in the top of the fire box and 
along its sides and ends, directly below the crown sheet, 
the frame being connected with an air supply and each 
pipe having an inwardly opening longitudinal sht to 
discharge air upon the burning fuel. The pipes are pro- 
tected by water jackets in which a free circulation of 
water is arranged for. 

Water Accumulator. — Carlo Coda, 

Civita Vecchia, Italy. To facilitate supplying railway 
locomotives with water in less time than has heretofore 
been practicable, this invention provides an apparatus 
comprising a main reservoir connected with an auxiliary 
reservoir or water tower which has an airtight cover 
continued upwardly beyond the level of the main res- 
ervoir, a discharge nozzle being connected to the 
reservoirs The construction obviates danger from 
freezing, as the water is almost continuously in motion, 
and the dimensions of the several parts are such that the 
auxiliary reservoirs are filled in about the time equal to 
the smallest interval between trains. 

Means for CoNVERTiNa Motion.— 

Aaron B. Ferine, Topeka, Kansas. This invention is in 
the nature of an improved engine for transmitting power 
efficiently and with but little friction. It comprises a 
circular track on which travel with a gyratory motion 
one or more upright wheels, each having teeth on its 
periphery, a driving gear wheel meshing with the teeth 
of the gyratory wheel, there being means for rotating the 
gear wheel, and a circular series of ball bearings to 
resist the outward trend of the gyratory wheel at the 
upper and lower pointe; of contact. 



Railway Appliances. 

Car Coupling. — James S. Hartley, 

Whitesville, Ga. In couplings of the gravity pin-and- 
link type, this invention provides an improved coupling 
adapted for automatic coupling, and which may also be 
uncoupled from either the top or side of the car. A 
spring-cushioned coupling box at the front end of the 
drawhead is divided into a number of link-receiving 
compartments through which passes a vertically ad- 
justable coupling pin adapted to hold the link at differ- 
ent heights and angular adjustment for engagement 
with another coupling on a car that may be higher or 
lower. 



inisceJlaiieous. 

Stool Adjusting Dbvice. --Thomas 

W. Gilbert, Boston, Mass. To facilitate the adjustment 
upward or downward of the seat of a stool, and permit 
the seat to be revolved without raising or lowering it, is 
the object of this invention, which affords an adjusting 
mechanism actuated mainly by the foot, but with which 
the seat may not be raised or lowered while occupied. 
Cotnbined with the frame is a toothed rod meshing with 
a gear wheel, toward and from which is movabb a lock- 
ing device. 

Store Service Apparatus. — William 

H. Brundage, Hudson, N. Y. To facilitate sending and 
returning money or change box carriages over wirewaye 
in stores, this invention provides improvements whereby 
the carriage is propelled without the use of previously 
stored-up power, and is received and held at the receiv- 
ing end without undue jar to the apparatus. The mven- 
tion consists principally of a spring-pressed picker 
stick adapted to engage and move the carriage back- 
ward into propelling position, the i^tick being then sud- 
denly released to send the carriage over the line, the 
carriage being received by ball-pointed, curved gripping 
arms to break the force of its movement and securely 
hold it. 

I NCANDESCENT BURNER FOR LAN- 

TERNs.— James W. Bearing, Brooklyn, N. Y. In this 
burner threads or filaments of asbestos or similar ma- 
terial, or platinum wire, are supported over a flame, 
preferably a spirit flame, the filaments being adjustable 
in a manner to center them upon the lens of a lantern, 
The filaments are so supported that they will become 
incandescent from end to end, and means are provided 
for attaching a fuel reservoir containing oil or spirits to 
the body of the lantern in such manner that the two 
parts will be held firmly together, while the parts may 
be quickly removed or connected, and a perfect draught 
may be obtained. 

Window Sash.— Alfred F. Smith, Las 

Vegas, N. M. According to this improvement, the 
window frame has vertical beads forming two vertical 
slideways, and in each guideway slides a cleat, each cleat 
having a recess covered by a plate and carrying a spring- 
pressed and cam shaped bolt, the sashes being rigidly 
connected with their respective cleats, so that the sashes 
and cleats slide in unison as the sashes are adjusted in 
the ordinary manner of operation. The sashes may be 
readily removed from the frame without withdrawing 
screws or nails or other permanent fastening devices. 

Match Safe.— Walter W. Pennington, 

Butte, Montana. This is a device of simple construc- 
tion designed to limit the removal of matches to the 
taking of one at a time, thus insuring economy in their 
use. The safe has a vertical magiizin^ portion with 
glass end walls and a top cover, and a carriage is mount- 



ed to slide across the open lower end of the magazine, 
the carriage having two transverse channels to receive 
each a match, whereby a match may be carried out of 
the magazine of the carriage when the latter is moved In 
either direction. 

Damper. — George C. and Norman P. 

Fraser, Carsonville, Mich. The dampers designed by 
these inventors are arranged in pairs, in such manner 
that each pair may be independently operated, the 
dampers being manipulated to promote a rapid draught 
or to make the products of combustion pursue a tortuous 
course through the pipe, somewhat checking the 
draught and more effectively radiating the heat. The 
dampers each have an area of less width than the flue, 
a pinion is connected with each damper, and a rack bar 
extends between and connects the pinions, the rack bar 
engaging opposite sides of the pinions to tuni the damp- 
ers oppositely. 

Damper Regulator.— John R. Han- 

lon, Pennington, N. J. This invention provides simple 
means whereby water pressure, operating the draught 
mechanism of a furnace, may be readily controlled. It 
comprises a valve for a piped circulating system, the 
valve casing having a perforated diaphragm, a tubular 
post adjustable relatively to the casing and engaged by a 
screw-threaded portion of the valve stem, while a plate 
valve carried on the inner end of the stem is adapted to 
close the perforations through the diaphragm, a waste 
tube or pipe communicating with the interior of the tubular 
post. The arrangement is such that the draught may be 
controlled from any part of the building with which suit- 
able connections have been made. 

Book or Manuscript Holder.— El- 
bert D. Hall, 57 Washington Street, Chicago, III. This 
invention relates to that class of holders which are sup- 
ported on a table and mounted to swing at various posi- 
tions, to suit the convenience of a reader. The book or 
manuscript rest consists of longitudinal frame plates 
whose upper edges are inclined for A'ardly, a cleat being 
secured to the front ends of the plates, and the rest being 
support;d on a bar pivoted in lugs at the edge of 
the table in such manner that it may be moved to 
very convenient positions with reference to one using 
the table, while by means of side bars the rest may be 
elongated either over the top of the table or outward 
therefrom. 

Hinge.— Vespasian V. Hedges, Coffey- 
ville, Kansas. To make a more secure joint between the 
door and the threshold, for the exclusion of water, air, 
etc., is the object of this invention, which provides a 
hinge that will ordinarily carry the door to clear the 
threshold and ewing open, but in closing lowers the door 
into a notch or rabbet in the threshold. It has two leaves 
and a pivot pin, one of the leaves having longitudinal 
movement with respect to the other on the pin, and the 
latter having a head on its lower end engaging the swing- 
ing leaf, while a lever and cam attached to the upper end 
o£ the pin engages the fixed leaf. 

Truss Pad.— George V. House, Mount 

Vernon, N. Y. This invention relates to pads having 
elastic bulbs to receive a distending medium, and pro- 
vides novel features of construction facilitating the con- 
venient inflation of the bulb with air or a liquid, and a 
graduation of the distention to suit the nature of the 
rupture to be reduced by the bulb, while also providing 
for an entire or partial removal of the distendinj^ medium, 
as may be required. A further invention of the same 
inventor covers novel details as to the manner of holding 
in place the inflatable pad bulb on a measurably j ield' 
ing but substantial pad holder upon one end of the 
truss band, thus greatly improving the device in import- 
a.:t particulars. 

Game Apparatus. — Josua Adler, 

Salem, Oregon. To teach the rudiments of music while 
affording amusement, without requiring a knowledge of 
music on the part of the players, this inventor uses cards 
on each of which is a musical scale, with the usual lines 
and notes and the treble or bass signature, numerals in- 
dicating the notes, and sets of blocks to be placed above 
or below the cards. The game is played by trying to 
build the scale in rotation according to the numerals on 
the cards, the winning scale being called off by giving 
the name of the scale and the names of the notee. 

Coated Silk Underwear.— A recent- 
ly registered trade mark (Kotedsilk) covers a new style 
of goods just introduced by Messrs. Wilmerding & 
Basset, of New York City, consisting of underwear 
which has a knitted body portion of cotton and an inner 
lining of silk, either in the natural state or fleeced. 
The silk lining renders the garments very soft and they 
are not liable to irritate the skin of the wearer, while 
they are designed to be more durable, of lighter weight, 
and warmer than wool, and also mothproof. 
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Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Agents Wanted — Palmer's perspiration Pomade. 
Frank Z. Maffey, Indianapolis, Ind. 

Book on Blocks gives book tests, etc. Price, large 20c., 
small 10c. Address Star Brand, Boston, Mass. 

Improved Bicycle Macninery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $i. Munn & Co., publishers, 361 Broadway, N. Y. 

jj^" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for om 
information and not for publication. 

References to fonner articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
DC repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by lettei 
or in this department, each must take his turn. 

Bii yers wishing to {>urchase an^ article not advertised 
in our columns will be furnished with addresses of 
houses manufacturmg or carrying the same. 

Special AVrltlen Inrormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ITIinerals sent for examination should be distinctly 
marked or labeled. 




Designs. 

Jug.— Henry T. Pope and Benjamin F. 

Kidder, Fort Payne, Ala. This jug has a horizontally 
embossed belt, an annular depression or well around its 
mouth, and two opposite perforated side fins on the 
outer wall of the depression. 

ScRAPiNa Tool.— Sarah M. L'ushinpr, 

Salem, and Ward O. Perkins, Boston, Maes. This is a 
simple tool with handle portion and concave scraping 
edge adapted to clean without damaging the surface of 
pneumatic bicycle tires. 

Moulded Tire Section.— Jacob A. 

Lewis and William G. Spiegel, New York City. This 
design is for a segmental hollow tire, each section having 
at one end a cylindrical projection and at the other end 
a solid portion in which is a corresponding cylindrical 
recess, that the sections may thus be fitted together to 
form a complete tire. 

Stove.— Ernest C. Cole, Council Blufifs, 
Iowa. This design is for 8to7e ornamentation which 
shall make the stove attractive in appearance, the design 
covering details as to the stove top, legs, ash door, 
draught plate, etc. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



(7260) F. C. P. asks : How long should 

twenty-four cells of gravity battery be in filling four stor- 
age batteries of 50 amperes? What would be the best 
way to connect the gravity cells ? I have them connected 
in series now, but it seems impossible to keep the blue- 
stone solution high enough or the specific srravity 
low enough. A. You cannot charge your storage cells 
in the way you describe. You are using too much volt- 
age and too few amperes. To charge storage cells re- 
quires 2'5 volts per cell. You may proceed in one of two 
ways: 1. The most rapid way— Connect your 4 storage 
cells in 2 series of 2 each, thus: 



2 series of 2 in multiple. 



Similarly connect your 24 gravity cells in 6 series of 4 
cells each, and charge with them so arranged. Tf the 
blue color does not come high enough, a resistance coil 
will bring it up when put in the circuit. 2. A slower 
way— Connect the 4 storage cells in 1 series. Connect 
the 34 gravity cells in 3 series of 8 cells each. If by " 50 
amperes " you mean 50 ampere hours, by the first method 
they should charge in 8 to 10 hours, and by the second 
twice as long is required. 

(7261) T. L. B. writes : In Scientific 

American Supplement, No. 761, of August 2, 1890, 1 
saw a motor constructed by C. D. Parkhurst. Now, I 
want to construct that motor from his working drawings, 
but am not quite clear as to the meaning of some of his 
terms. Therefore, I write to see if you will answer the 
following queries through your paper. 1 . How much wire 
on each spool of armature and field magnets, i. e., what 
weight and length on each spool of each magnet, field 
and armature, how Is a shunt motor connected up, also 
what size of wire should I use on armature and field, and 
how connect it up to run motor by a battery ? A. Each 
spool will hold about 40 feet of No. 18 B. and S. gage 
wire for armature and about 142 feet of No. 34 for field, 
shunt wound. The wire, No. 18, for six spools of arma- 
ture weighs about 1]4 pounds; for the two field spools. 
No. 34, nearly J-^ pound. To connect it as a shunt motor, 
follow the instructions on middle column of description, 
page 12161, beginning " The inside end of one spool and 
the outside end of the next are fastened to one commu- 

j tator bar," etc. That is what is meant by a shunt or 
branch. The electricity has two paths. The sizes of 
wire are N6; 18 for 6 armature spools. Nc*. 24 for 2 field 
spools. See same page of description for this. The motor 
is intended to be mn by a battery and in no other way. 
If put on a lighting circuit, you will see it go up in smoke, 
unless the current passes through a resistance consisting 
of several hundred feet of wire first. This is dependent 
on the sort of current in the circuit and no definite in- 
struction Can be given without full knowledge. 2. What 
are the soft iron pole pieces fastened to after having one 
end fastened to the magnets, armature and fields, i. e.. 
what are they fastened to on the armature shaft, or are 
they fastened at all ? A- They are not fastened to any- 
thing. They are magnetized by the current through the 
coils, and cannot be dispensed with. 3. What is their pur- 
pose? It seems they can be done away with. You say the 
commutator may be made of the usual form, with 6 bars, as 
in ilgs. 12 and 11; a good commutator may also be made 

I as described in a previous article upon small motors, the 

^ flanged cylinder being cut up into 6 pieces instead of 2. 

1 What previous article do you refer to? pan you give me 



some definite instructions on the commutator, as to thick- 
ness of metal, length of commutator and diameter of same? 
Should it be made of brass? Also, how thick are the 
brushes? Can you give me some working drawings or 
tell me in what Scientific American Supplement I 
can find the building of commutator? A. You will find 
a good commutator described in Scientific American 
Supplement, No. 600, page 9587, third column. In the 
motor you are building, the commutator bars need not be 
more than 14 inch thick, though they can be more easily 
fastened if K inch thick. They will not heat with the 
current they have to carry. They may have any conve- 
nient length. They are about 1 inch long in drawing. 
They should be of copper, though, if more convenient, 
brass will answer. The brushes are strips of sheet brass 
or copper, perhaps ^^ inch thick, and set so as to press 
upon the commutator. 4. Will sheet iron, such as is 
used to cover storehouses with, do to build up the circu- 
lar iron plate for armature spools? A. The description 
says (page 12160, middle column, near top) that stovepipe 
iron may be used. This means any good quality of soft 
sheet iron. 5. Does the metal plate on the base have to 
be brass ? Can it not be iron or even steel ? A. The base 
plate is to give stiffness to the base, and prevent warping, 
as the article states. One metal is about as good as an- 
other. To start the motor, connect the two binding posts 
on the same side to each other by a wire, and arrange 
battery in series. It does not matter to which side the 
plus pole is joined. For a good form of battery see Sci- 
entific American Supplement, No. 7^. 

(7262) A. E. T. asks: 1. How can I re- 
duce a current of 110 volts to that of about 5 Bunsen 
cells? A. A resistance of German silver (preferably) or 
of iron wire will cut down the current for you. Such a 
construction as is used for the field resistance boxes of 
dynamos or for running an arc light in a stereopticon 
would be convenient, 2. A mucilage that will make a 
powder stick to skin or leather, so that it will not brush 
off or crack. A. We doubt whether puch a mucilage can 
be made as you ask for. A mucilage which does not easily 
crack is made as follows: 

Glycerine 4}4 parts. 

Soft soap 4}^ " 

Dissolve IJ^ parts of salicylic acid in 30 parts of alcohol. 
Shake thoroughly together and add this to a mucilage 
made of 140 parts of gum arable dissolved in about 270 
parts of water. The '" Scientific American Cyclopedia ■" 
gives numerous glues and mucilages, some of which may 
answer your purpose better than the above. 3. Solution 
that will amalgamate zinc by dipping it. A. A bath for 
amalgamating zinc is made as follows : Dissolve 1 part 
of mercury in 3 parts by weight of aqua regia; which is 
tnade by mixing 1 part of nitric acid with 3 parts of hy- 
drochloric acid. To this solution add 3 parts more of 
hydrochloric acid, and the bath is ready for use. 

(7263) F. P., Missouri, asks : 1. What 
are the necessary properties in a limestone suitable for 
a plastering lime ? Also for a lime that would do for 
cement. A. The best plaster is made with the purest 
lime made, from the carbonate of lime rock. For the fin- 
ishing coat, which requires to have a smooth surface, to 
be white and set quickly, plaster of Paris (calcined 
gypsum) is mixed with the lime mortar. 9. Is magnesia 
a necessary property in lime ? Is it necessary in cement? 
A. Magnesia is not only of no value, but is considered a 
deleterious element in all kinds of mortar. 3. Is a non- 
magnesian lime, when ground, as good as any otherlime 
for building purposes ? A. Magnesian limestone does 
not make the best mortar, although much used in the 
magnesian limestone districts of the United States. See 
Scientific American Supplement, No. 567, on the de- 
leterious qualities of magnesia in masonry. 

(72(54) T. M. writes : 1. Please tell lue 

through your paper, in using a 110 volt system, what 
size wire I should use to bring the current down to about 
150 amperes at 60 volts, as I am an amateur in electrical 
matters, and would like to know. A. If the wire is to be 
open to the air, No. 1 A. W. G. will carry 150 amperes ; 
if it is to be shut away from the air, No. 00 should be 
used. Of this wire you will need 5,912 feet. For a drop 
of 60 volts, measure off f^ of the wire, or 3,225 feet, and 
use the rest as a resistance box is used. 2. Also please 
tell what resistance and amperes on a 60 volt system, 
using a storage battery, Sd the voltage is about 45 and 150 
amperes. If this is not plain enough, please let me 
know, as I am not up in electrical matters. A. To ob- 
tain 45 volts with a storage battery, 23 cells in series are 
required. The type "G " of the chloride accumulator. 17 
plates in a cell, will give 160 amperes for 10 hours. 

(7265) B. B, asks : 1. Can you make the 

field magnet ring for the dynamo described in your paper 
September 11, 1897 ? I do not want the holes bored in it- 
just the plain ring, made according to the directions given. 
A. This can be done by some machine shop in your part 
of the country far cheaper than it could be done in New 
York and sent out The ring should be of wrought iron. 
While a cast iron ring will work, it is not so effective. 2. 
What will it cost to get the toothed armature made ? A. 
The cost of having this toothed armature made will of 
course vary according to the value of the time of the 
maker. It should not take over two hours. The cost of 
the thin iron should come within thirty or forty cents. 3. 
Can I use a ten segment commutator instead of the rings? 
A. This machine is not intended for a direct current gen- 
erator, owing to the number of poles in the field. There- 
fore, a ten-segment commutator would not bs adapted to 
the purpose. 4. I do not understand much about it. but, 
from what I have read, I inferred that when ring com- 
mutators are used, the dynamos give alternating currents 
and when segment ones are used we get continuous cur- 
rents. Is this so? A. Your inference in regard to ring 
and segment commutators is correct. With plain sliding 
rings, dynamos give alternating currents, when the fields 
are separately excited. With segment commutators the 
alternating current is rectified, producing a continuous 
current. 5. If the above is true, if I use a segment com- 
mutator on the dynamo, will I get a continuous current ? 
A. The conversion of this machine to a direct current 
dynamo is not advisable. 

(7266) J. C. P. writes : My 90° hand 

feed arc lamp in stereopticon current, 15 amperes at 60 
volts, coned carbons, lower one biggest, troubles me by 
"(growing " horns on the lower carbons, short circuiting 
arc and varying intensity. Why? How avoided ? A. The 
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growth of the negative carbon is in general due to an ex- 
cess of current. Addiiional resistance in the circuit of 
the lamp will remedy it. 

(7267) H. A. C. hays: Will you kindly 

publish in your valuable paper a recipe . for tempering 
wood cutting tools in oil? A. Wood cutting tools are 
usually made somewhat softer and with more of a spring 
temper than the thicker edge of metal cutting tools. The 
process is the same for both, but the temper is drawn 
lower or to a bluish tint. For wood cutting tools hard, 
ened in oil a slow fire ahould be used, so as not to bum the 
corners and edges by overheating. Heat to a cherry red 
and quickly plunge, edge first, in the oil bath. While the 
thick part of the tool is still hot, place it over the fire and 
slowly heat until the oil takes fire, then plunge again in 
the oil bath or water. The bluing process of tempering 
is much used, and is done by cleaning the surface of the 
hardened part of the tool with emery paper and then 
heating by contact with a piece of red hot iron jutt back 
of the cutting edge. When the color has reached the 
blue tint, plunge it in water. 

'(7268) S. A. S. a8ks : 1. If a cubic inch of 

water, in passing over a hot metallic surface, absorbs a 
certain amount of heat, how many cubic inches of air 
will have to pass over to absorb the same amount in the 
same time ? A. Water will take up about four times as 
much heat as air under the same circumstances, the air to 
be free, that ia, not under pressure except atmospheric 
pressure. 2. What I wish to get at in the above question 
is really the proportion between the conductivity of air 
and water. A. This is an entirely different question, 
though apparently not meant to be. The experiments 
are not very conclusive as to the relative conductivity of 
air and water, but it may be stated somewhat roughly 
that the conductivity of air is from ^ to 5^ that of v.-ater. 

(7269) R. W. S. asks how to luake a 

copying and enlarging camera and desires to know how a 
suitable combination of spectacle lenses can be made 
to have only 4 inches focus, yet of sufficient covering 
power to enlarge a 4x5 negative to an 8X10, and where 
and what stops should be used? A. A concavo-convex 
single spectacle lens an inch and a half in diameter can 
be used with a stop J^ of an inch in diameter located in 
front of the lens about one inch. The focus of the lens 
should not be lees than six inches. See Supplement, 
No. 1031, for a reducina and enlarging camera. 

(7270) F. F, asks (1) if it is practical to 

build the dynamo described in your Supplement, No 600, 
three-fourths the given dimensions. If so, what changes 
are necessary ia the size and amount of wire, and what 
, will be its output? A. The dynamo of Supplement, No. 
600,can be built three-fourths ae large as the given dimen- 
sions. Use Xo. 23 A. W. G. for the armature and No. 
21 for the field. Wind the same number of coils and 
turns in each as called for in the original design. 2. Whf t 
power will it have if run as a motor, and how many cells 
of Partz gravity battery will be required to run it? A. It 
will give about J4 horse power as a motor. It would not 
be economical to drive it with gravity cells. 3. Is it pos- 
sible to run such a motor on an incandescent alternating 
circuit ? A. A direct current motor cannot be run on an 
alternating circuit. 

(7271) A. J. P. writes : In reference to 

the answer given to E. E. S. in Notes and Queries, ques- 
tion No. 7242, in the Scientific American for Novem- 
ber 27, I would respecfuUy call your attention to the fact 
that a change in the strength of the needle would not 
change the value of one a upere on the scale. To quote 
W. E. Ayrton in his " Practical Electricity :" "The de- 
flection produced by a given current passing through a 
tangent galvanometer is not altered by varying the 
strength of the magnetic needle. . . . For altering 
the strength of the needle alters the deflecting and con- 
trolling forces in exactly the same proportion, so that the 
direction of the resultant of these two forces remains un- 
changed. A. A. J. P. is correct. It is a well known 
fact that the law of the current for the tangent gal- 

Hr 
vanometer is C= tan a — a formula which contains 

2jru 
no factor dependent on the needle. In other words, the 
strength of the needle is not involved. The only condi 
lion affecting the needle is that it should not be longer 
than from one-tenth to one-twelfth of r, the radius of the 
coil. 



Light : Visible and Invisible. A 
series of lectures delivered at the 
Royal Institution of Great Britain, 
at Christmas, 1896. By Silvanus 
P.Thompson. New York ; TheMac- 
millan Company. London : Macmi]- 
lan & Company, Limited. 1897. 
Pp. 294. Price $1.50. 
This is an extremely valuable work, giving interesting 
experiments, many of which appear to be new. Many 
of the ideas which must be grasped in considering light, 
for example the polarization of light, are popularly sup- 
posed to be extremely difficult; whereas the difliiculty lies 
in the ideas themselves as much as in the language in 
which they are generally set forth. In an experience 
lasting over a good many years, the author has found 
that the main poir.ts in the phenomena of polarization are 
quite easily grasped by persons of ordinary intelligence- 
even by children — provided they are presented in a 
modem way devoid of pedantic terms and illustrated by 
appropriate models. The lectures are as follows: Light 
and Shadows; The Visible Spectrum and the Eye; Polar- 
ization of Light; The Invisible Spectrum (Ultra Violet 
Part); The Invisible Spectrum (Infra Red Part); Roent- 
gen Light. The few pages devoted to magic mirrors are 
most interesting, as is also the chapter on Roentgen light. 
The collection of Roentgen photographs is interesting. 
In the appendix to the last lecture a number of other 
kinds of invisible light are considered. They are Bec- 
querePs rays; phosphorus light; light of glow worms; 
Wiedemann's rays, paracathodic rays; diacathodic rays, 
and Goldstein's rays. . It will be seen from what has been 
said that the book is without doubt the most thoroughly 
up to date treatise upon the subject of light, and the 
great reputation of Prof. Thompson is the guarantee of 
scientific accuracy of statements. 

The Industrial Library of Machine 
Design. Issued in 12mo form at 25 
cents per number, fully illustrated. 

The first number of this useful work for students and 
young mechanics has just appeared under the authorship 
of Mr. J. G. A. Meyer, published by the Industrial Pub- 
lishing Company, New York. 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting: the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

NOVEMBER 30, 1897. 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 



NEW BOOKS, ETC. 

Bird Neighbors : An Introductory 
Acquaintance with 150 Birds Com- 
monly Found in the Woods, 
Fields, and Wardens About Our 
Homes. By Neltje Blanchan. With 
introduction by John Burrouarbs, 
and fifty plates of birds in natural 
colors. New Tork : Douhleday & 
McClure Company. Pp. 233. Price 
$2. 

In the preface to this truly sumptuous volume the 
author acknowledges indebtedness to all the time-honored 
standard authorities, and to many ornithologists of the 
present day, as well as the fact that the manuscript was 
read and annotated by Mr. John Burroughs. The book 
makes the identification of the birds described simple 
and positive, all the birds being grouped according to 
color, as being the first and often the only characteristic 
commonly noted, while according to another classfica- 
tion the birds are grouped according to their season. 
Supplementary chapters deal with family traits and char- 
acteristics and tell which groups of birds show prefer- 
ences for certain localities and where to look for others. 
The fifty colored plates are most beautiful and accurate, 
the orilliancy of the coloring being perhaps more con • 
spicuouB than will be found in some of the standard 
authorities, a fact which the writer explains by saying 
'that the specimens examined and described were not the 
faded ones to be seen m museun-s. but live birds in their 
fresh spring plumage, studied afield. Such books as 
this one add new interest to life, for, as Mr. Burroughs 
says, ' the birds link themselves to your memory of 
seasons and places, so that a song, a call, a gleam of 
color, set going a sequence of delightful reminiscences 
in one's mind." 



Adding machine, T. Giguere 594,734 

Advertising device, A. J. Kellogg 594,fi28 

Agricultural implements, driving mechanism 

for, A. Tetrault 594,444 

Airbrake, M. Corrington 594,464 

Air or gas compressor. J. Crabtree 594,524 

Alarm. See Burglar alarm. Burglar and fire 

alarm. Overflow alarm. Pressure alarm. 
Anatomical organs, appliance for assisting, H. D. 

Taggart 

Anchor, H. F. Ward 

Animal cleaning device, O. P. Fretwell 

Arm rest, W. M. Slavik 

Axle lubricator, car, Benners & Stadelman 

Bait holder, J. F. Webber 

Balance escapement, F. H. Voigt 

Bales, device for applying end caps to cylindri- 
cal, J. F. Swinnerton 

Baling press, A. Almy 

Band cutter, D. R. Burnham 

Band cutter and self feeder, H. J. Fourtner 

Basket, folding, S. M. Royer 

Bearing, ball, C. H. J. Dilg 

Bearing for cycles, ball, E. J. West 

Bearing sleeve, car axle, P. Kenned y 

Bed, folding, P. Arth 

Bell, bicycle chime, T. B. Moffat 

Belt tightener and shifter, P. D. Harton 

Bicycle, R. F. Bartel 

Bicycle brake, D . J . & H . D. Gue 

Bicycle bundle carrier, A. W. Duck 

Bicycle cape support, H. H. Barreda 

Bicycle gearing. M. McGowan 

Bicycle locking device, Buebel & Hall 

Bicycle pedal, J. P. Lavigne 

Bicycle saddle, B. h^. Wheeler 

Bicycle stand, N. B. Le Fevre 

Bicycle stand, M. A. Sheldon 

Bicycle support, Beardsley & Felton 

Bicycle support, W. F. Hewlett 

Bicycle support. Strickle & Petty 

Bicycle wheel rims, apparatus for manufactur- 
ing, A. R. &M. S. Smith 

Bin, W. Thomas 

Binder, temporary, T. Noble 

Bit. See Expansive bit. 

Blast furnace, M. M. Suppes 594,577, 

Boiler. See Steam or hot water boiler. 

Boiler furnace, J. W. Warner 

Bolting machine, vertical, I. G. Seifried 

Boot or shoe form, W. L. C. Niles 

Bottle, M. R. Schaffer 

Bottle and stopper therefor, A. R. Pollard 

Bottle filling machine, C. S. Dolley et al 

Bottle tilling machine, W. M. Fowler 

Bottle, non-reflllable, T. R. Bridge 

Bottle, non-retillable, B. C. Smith 

Bottle, non-refillable, J. M. Taylor 

Bottle or jar blowing machine, W. F. Obear 

Box. See Feeding box. Folding box. StuflBng 
box. 

Box covering machine, H. A. Inman 

Brace. See Corner brace. 

Bracket. See Shade roller bracket. 

Brake. See Air brake. Bicycle brake. Electric 
brake. Emergency brake. 

Brake, W . S . Easton 

Brake beam fulcrum, F. W. Coolbaugh 

Brake rigging slack adjuster, D. C. O'Kain 

Broiler, gas, J. Gibbons, Jr 

Broom and dust pan holder, combination, B. Kil- 
bourn. 

Buckle, spring, W. V. Hatten 

Building ventilator, W. Cooper 

Buoy, submarine, E. A. Chamberlain 

Burglar alarm, electric, T. A. Clarke 

Burglar and fire alarm, J. H. Ellis 

Burner. See Gas burner. Generative burner. 
Oil burner. 

Button, R. Hormann 

Button attaching or detaching implement, F. S. 
McKenney 

Calendar, M. V. Berry 

Camera, photographic, Ames & Re arson 

Can. See Roving can. 

Can filling machine. E. Wildi 

Can heading machine, C. B. McDonald 

Can opener, C. W. Garey 

Cane or corn heading machme, A. O. Gere 

Canopy support, 6\ P. Bailey 



594.815 
594,769 
594,732 
594,572 
594,515 
594,448 
594,446 

594,663 
594,771 
594,776 
594,784 
594,562 
594,680 
594,450 
594,746 
594,510 
594,750 
594,622 
594,773 
594,688 
594,683 
594,513 
594,417 
594,724 
594,405 
594,451 
594,748 
594,433 
594,373 
594,627 
594,813 

594,661 
594,714 
594,420 

594,578 

594.817 
594,760 
594,551 
594,565 
594,423 
594.781 
594,392 
594,592 
594,763 
594,765 
594.646 



594,401 



594.388 
594,384 
594,421 
594,394 

594.541 
594,5;i2 
594.727 
594.600 
594,678 
594,389 
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ORDINARY RATES. 

Inside Faffe, each insertion, - 75 cents a line 
Back Pase, each insertion, - - $1.00 a Hue 

^3^For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line— about eigiit 
words per line. This notice shows the width of the line, 
and is set in a«ate type. Engravings ruay head adver- 
tisements at the same rate per agate line, by measu.e- 
ment, as the letter press. Advertisements must Le 
received at Publication OflQce as early as Thursday 
morning to appear Id the fullowima: week's issue. 




1 ^ ^ Foot power 

Otar * Screw... 

...cutting 
I othae Automatic 
LdlllBa Cross feed 

9 and 1 1-inch Swing:. 
New and Original Features 

ij Send _f or Catalogue B. 

^ Seneca Falls Mfg. Company, 
695 Water St., Seneca FaIls,N.T- 



.PCWER& FOOT SHARERS, PLANERS. DRILLS. 
I JV^UFC MACHINE SHOPOUTFITS, TOOLS 

ki#%Tnba' AND SUPPLIES. CATALOCUt FRLL 

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I. 0. 
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strike while the 
Iron's Hot." 
Complete and Thor- 
ough InBtruction 

Advance Yourselves. 
Improve Your Condition. 

THE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Ci»- , 
il, and Sanitary Engineering, 
Architecture, Metal Work- 
ing, Pattern Making. 
To encourage you to start poiVf we 
furnish $11 mechanical drawiog out- 
fit free. Small Fees. Advance or 
Installments. Send for beautifully 
illus. 100 page 8. A. catal., postpaid. 
United Correspondence Schools, 
IM to 158 5th Ave., New York, N. Y. 
F. W. EWALD, Gen. Mgr. 




Desks, 

Chairs, Tables, 

for Office Use. ,„.,,„, ,„,„,„„„e 

Great Variety of Styles and Prices. and Discounts, 

tw Export Basiness a Specialty. 
HnvUii rinnl/ Pn '38 Portland Street, Boston 
UclDy UcSK uD. 114 Nassau Street, New York 




PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHARGING 

MACHINE 

For School, Collef?e or 
X liay work. 

||^° Circular free. 

E. S. RITCHIE & SONS, 

llrookllne, Mass. 




If you want the best CHUCKS, buy Westcoit's 

Little Giant Double Grip 

Drill Chucks, Little Giant 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks. Cut- 

ting-ofl 

Chuck a. Scroll 

Combination 
Lattie Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Askfor catalogue in English, French, Spanish or German. 
First prize at Columbian Exposition, 1S93. 






SAVE H YOUR FUEL 

By using our (stove pipe) RADIATOR. 

With Hs 120 Cross Tubes, 
ONE atove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighl)Orhood 
filled at WHOLESALE price, and secures 
an agency. Write at once. 

Rochester Radiator Company, 

S9 Furnace St., ROCHESTER, N. Y. 



694,806 
594,591 
594,368 

594,667 
594,547 
594.469 
594,788 
594,370 



DEPTH GAUGE.I 

Has 4 in. narrow scale which can be used 

in middle or close to the end, or removed a 

and used separately. Fine finish. ^ 

Catalogue of Fine Tools free. ^ 

The L S. STARRETT CO, | 

Box 13, Athol, MASS.. U. S. A. 




IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our Hand and Power Pipe 
ThreadiuK and Cutting: Machine 

It hasour Staodard Adiustable Quick 
Openintf and Closins; Die Head with 
convenient 'cam" movement. Five 
Chasers, set by graduation to anv size 
Deeded. Can be released from Thread- 
ing while iD motion, opened to permit 
pipe beinfi* cut and closed instantly 
and positively. Send for catalogue. 
THE MERRELIi MANUFAC- 
TURING CO., 501 Curtiss St., Toledo, Ohio 




ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

CRAND drill CO. 1 

SejwJ for Catalogue. 1 00 Broadway, New York. 



DROP -FORGING 



OURWORMS tdU*no THE BtST OONt IN THIS COUNTRY. 

None, but skillful hands employed. 

BAGNALL-LOUD BLOCK CO. 

— ;— 162 COM/WERCIAI. ST. — 4— 

BOSTON, MASS. 



Car coupling, D. Alt man 594,3<h 

Car coupling, G. Hiles 594,47;^ 

Car coupling. M. 1. Welch 594,770 

Car draught mechanism, railway, J. B. Thomas. . 594,579 

Car fender, E. Sherwood 594,434 

Car mover, S. J. Brown 594,456 

Car starter, A. Prim 594,550 

Car switch operating mechanism, M. M. Trem- 

blay 594,715 

Car truss brace, railway, M. G. Hubbard, Jr 594.798 

Caramel wrapping machine, M.i.Hofheimer 594,71tti 

Carbureting calcium, process of and apparatus 

for, H. L. Hartenstein 594,74^ 

Carriage, baby, V. Eriksson 694, "IK: 

Carriages, motor mechanism for horseless, J. H. 

Auble 594„')11 

Case. See Manuscript case. 

Casting apparatus, F.W.Wood 594. 5K> 

Chain, sprocket, J. McCormick 594,4IU 

Chair. See Window chair. 

Chairs, mechanism for spring back, C. E. Davis.. 594,679 

Christmas tree holder, M. Silverman 594,4S1 

Chuck, T. R. Almond 594.5b7 

Cigar lighting composition. A. Chatelan 594,677 

Cigar wrapper cutting machine, P. Veraci 594,8% 

Cigars, machine for cutting out wrappers or 

binders for, J. R. Williams 594,507 

Cigarette machines, mechanism for feeding and 

measuring tobacco for, H, Bilgrara 594,374 

Cigarette machinery, Bonsack & Bilgrara 594,375 

Cigarette making machine. A. Huelsmann 594,799 

Cigarette rolling device, J. A . Sweeting 594,501 

Clamping machine. H. C. Doman 594,610 

Clasp, A. Shedlock 594,568, 594,569 

Clay , m achi ne for preparing, P. Arnold 5M,(ji2 

Cleaner. S ee G rain cl eaner Railway track 

cleaner. Track cleaner. 
Clip for securing sleepers to beams, J. H. Pres- 
ton 594.555 

Clock, J. Sch ulte, J r 594,054 

Clock, geographical, H. Margolis 594,410 

Clothes wringer clamp. H. U. Ackerman 594,464 

Collar and cuff pasting machine, Durrin & 

Rourke 594,387 

Combination lock, J. H. Warner 594,447 

Commode, sanitary, C, W. Grant 594,789 

Commutator, C. J . Greiner 594.687 

Compass, njariner's, O. Kustel 6i)4,803 

Cooking utensil, K. I. Rogers 594,052 

Copy holder. E. B. Quisenberry 594,.\58 

Core, laminated converter, h\ Schwedtmann 594,657 

Corner brace, J. H. Dyett 594.8,% 

Cotton picker, A ft Martin 594,481 

Couch, box. D. G . & G. E. Proctor 594,567 

Coupling. See Car coupling. Pipe coupling. 

Crank movement, J. H. Millen 594,414 

Cream from milk, device for facilitating rising 

of, E. G. Lynch 694.6:i5 

Cultivator, spring trip, G. E. Coppen 594,463 

Cutter. See Band cutter. Hog nose cutter. 
Stocking cutter. 

Cutter bar, Klossner & Schuch 594,477 

Cutter bar, H. M. Landes .')it4.747 

Dental appliance. J. E. Nichols 51)4 ■186 

Desk, Welch & Ernest 6114,505 

Digger. See Tree digger. 

Displaying device, card, H. C. ^Vheele^ 694. r06 

Distance instrument, G. Kimmich 6i14.4(" 

Door check, J. Ewart 5!i-l.t i; 

Draughting device, pattern, H. H. Taylor 594.44 

Dress and mud guard, W . C. Hnmphrey 694. (*.4 

Drum,C. T. Henderson 594,6l!l 

Dumping cage, automatic, W. K. (Jordon 594,'3ri 

Dust pan, 1^ N. Ralph 594,76<i 

Dynamo, poly circuit, I. R. Prentiss 594,488, 594,4S9 

Edge setting machine. A. H. Prenzel 594,754 

Electric brake, S. H. Short 594.493 

Electric brake, W. Weihl 594,665 

Electric contact device and conductor construc- 
tion therefor, J. M. Dortch 594.386 

Electric currents, means for controlling, P. Ken- 
nedy 594,744 

Electric generators, pole changing mechanism 

for. P. Kennedy 594,746 

Electric motors, regulating, A. G. Davis 694,779 

Elect ric switch, M. G uett 594.618 

Electric switch, G. W. Hart 594.470 

Electric switch, K. Schwedtmann 594,r.56 

Electrically operated switch, W. D.Stanton 694,575 

Elevator. See Hydraulic elevator. 

Elevator marine leg, F. J. Weber 594,449 

Embroidering machinfe. M. H. Rumpf 594,653 

Emergency brake and fender combined, F. A. 

Hite 594,693 

Engine. See Rotary engine. Steam engine. 

Engine igniter, exiJlosive, W, Bayley 694,372 

Envelope, I). Harris 594,620 

Kiivelope opening apparatus, H. E. Rider ,594,650 

Eraser, N. C. Stiles 594,49() 

Exhaust utilizer, P. F. Haley ,594.624 

Expansive bit, B. II. Fowle 594.t;i5 

Fan attachment for hammocks, etc., W. H. 

Sweet 694.814 

F'astener. adjustable. G. H. Mitchell 594,749 

I'astening driving machine, W.Shaw .594,811 

l-'eed, automatic boiler,*. Haselau, Jr 594,793 

Feed cutter shredding attachment, Heebner & 

Metz 694,398 

Feeding box, stock. R. B. iouzer ,594,786 

Fence machine, M. Plummer 594,649 

Fence machine, wire, P. Mast 594,642 

Fence wire stretcher, J. W. Schaal 594,708 

Fender. See (^ar fender. 

t'ile holder, periodical, C. A. Fetters 594,827 

Film spool, J. Carbutt 594,468 

Filter, J. T. Manning ,594,6:i7 

Filter. K. Morrison 594,416 

Filter and valve apparatus therefor, J. T. Man- 
ning 594.t>40 

Filter valve apparatus, J. T. Manning 694,f:i9 

Filter, water, W. Hunter 694.r9.i 

Firearm, breech loading, J. M. Whittemore .594.7 l(j 

Fire door, J. E. Phillips 594.8:1'- 

Fireproof floor construction, F. Omeis 594,;(.'.5 

Fishing apparatus, H. M. Dodge 5!'4,tHiii 

Fishing reel. H. W. Martin 594,411, 594,412 

Flash light composition, J. A. Bostwick 594.694 

Flooring. A. Loewi 594.701 

Flushing valve lock, C. H. Shepherd 6iM.';(Kt 

Flute, C: T. Giorgi 594,7;^ 

Fly trap. F. A. Lane ,594.098 

Fodder binder, J. P. Nugent 694,4R7 

Folding and winding strips of flexible material, 

machine for, Adams & Hawes 594,586 

Folding box, J. A. Hays 594.690 

Fork. G. P. McCorkile 594.644 

Fuel blocks from petroleum, manufacture of. H. 

Hansen 594,739 

Fuel charging apparatus, automatic, A. Kitson... 594,533 
Furnace. See Blast furnace. Boiler furnace. 
Plumber's furnace. Smoke consuming fur- 
nace. 

Furnace valve, J. R. Speer 594,602 

Gage. See Shingling gage. 

Garment, bifurcated union. W. A. O'Brien 594,647 

Garment fitting device, J. Weir 694,666 

Gas and electric generator plant, combined, S. H. 

Short 694,4.% 

Gas burner, fireplace or stove, W. G. Taylor 594,816 

Gas burners, automatic lighting device for. H. 

Borchardt 594,376 

Gas generating machine, F. A. Hutter 594,742 

Gas generator, acetylene, J. S. Ferguson 594,826 

Gas lighters, means for holding platinum sponges 

in automatic, H. Eorchardt 594,377 

Gas manufacturing apparatus. A. Kitson 694,-540 

Gas producer, A. Kitson 594,537, 594,539 

Gas producer, Mitchell & Harleman 594.483 

Gas washing apparatus, O. F. Leibert 594,480 

Gate. See Tilting gate. 

Gazogene. A. Clouard 694,460 

Generative burner, compound, R. R. StafiTord. 594,574 

Generator. See Steam generator. 

Glass bottles, manufacture of. M. Sohnchen 694,494 

Glass presses, device for controlling and direct- 
ing air to. Thomas & Creighton 594,445 

Glove, E. Suit 694,499 

Gold or other precious metals from earth, etc., 

apparatus for extracting. B. S. Church 594,521 

Grain cleaner, double grade. A. J. & H. W. Cle- 

land 694,459 

Grater. D. C. Powell 594,424 

GrindiTig cutlery, means and machinery for. H. 

■ W. Latham 594.^9 

Grubbing implement, J. H. & W. J. Council 694,461 

Hammocks and tents, folding support for, Byxbe 

& Petersen 694..5t'8 

Handle finishing machine. C. H. Bump 594.f'26 

Harrow, folding, T. C. Fleming 594,837 

Harvester and shucker. combined corn, J. E. 

Brown 594,823 

Harvester, corn, C. E. Knudson 594,802 

Harvester, corn, Mahon & Gower 594.4ii9 

Harvester elevator, grain. J. Macphail 594.6:i6 

Harvesting machine, corn, T. D. McGrath 594,418 

Hay rake, horse, W. Strait 594,441 

Head rest, adiustable, C. A. Lee 594,543 

Heater. See Steam or hot water beater. 
Heating and ventilating apparatus, E. O. Bur- 
rows 594,597 

Hoe drill shoe, E. W. Griffiths 594..528 

Hog nose cutter, R. S. Rust 594.809 

Hoist, chain, J. W. Kincaid 694,801 

Hoisting and transporting vehicle, J. W. Bodley 594.722 
Hoisting apparatus. T. Haddow 594,619 

{Continued on page 38$) 
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C00hncW$! 

Everything you want to know about 
every Tool you can think of. Our 
new 1897 Tool Catalogue ia a veri- 
table Tool Encyclopedia. A com- 
plete Tool List lor Metal Workers 
and Mechanics of all kinds. Hand- 
somely bound in cloth, express paid 
on receipt of $1.00. Money paid for 
book will be refunded with first or- 
rler amounting to $10.00 or over. 

Montgomery & Co. 

MAKERS AND JOBBERS in FINE TOOLS 

105 Fulton Street, New York City. 
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Electrical 
Novelties 

Hand Power Dynamo, - • $6.60 
Water Motor Dynamo, - - 8.00 
Electric Railways, $3.50 and 6.60 

t^~ Send for cataUt^ue 
of other novelties. 
THE CARLISLE & FINCH CO. 
Sixth Street, Cincinnati, Ohio 





NICKEL 

Electro-Plating 

Appariius and lateral. 

TBE 

Sanson &VanWinkle 

CO., 

Ne^vark, N.J. 

136 Liberty St., N. Y 

35 & 37 S. Canal St., 

CbicaKO. 



The Eureka Clip 

The most useful article ever invented 
fortlie purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
eraily . Dues not mutilate the paper. Can 
be used repeatedly. In boxes or 100 for 
25c. 'I'o be had of all booksellers, sta- 
tioners and notion dealers, or by mail on 
receipt of price. Sample card, by mall^ 
free. Manufactured by 

Consolidated Safety Pin Company, 
Box 9St Bloomfield, N. J* 





BARN ES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Haa th98B Great Advantages: 

The speed can be instantly chanKed from to 1600 
witboat stopping or shifting belte. Power applied 
can be gradnat^ to drive, with eqaal eafety, the 
smallest or largest drills within its range— a wop 
derfnl economy in time and great eaving in driD 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., Kockf ord. Ill, 1 



The Electric Candle 

For Magic Lanterns. 

Absolutely the newest and least 

expensive device for scientific or 

popular projection by electricity. 

^^ Send for Special Circular. 

QUEEN & CO. {Incorporated) 

1011 CHESTNUT ST., 

Philadelphia, U. S.A. 




ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about ilie new illuminnnt, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, irivini: in complete form the particulars of 
thi9 subject. Apparatus for making the eas. Contained 

in SOIBNTIPIC AMERICAN SUPPLEMENT. Nos. JIMS. 

1004* 1007. 101'^, 1014. 1015, lOlli. lO'.^'^. 
103'> and 1038« The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 10.37. Price 10 
cents each. To be had at this ofBce and from all news- 
do:! lers. 

'rili: I\K\V BRliiiXOL. COIJi^XKR 




Registers an accurate account o f work done on print- 
Inj presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to l.OOOOfK) and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order, t^ Send for circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 



THE OBER LATHES 



For Turning Axe, Adze, Pick, 

Sledge, Hatchet, Hammer, Au- 
ger, t'ile, Knife and Chisel Han- 
dles, WhiflBetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

ty Send for Circular A. 



The Ober liathe Co., Chasrin Falls, O., U. S. A. 
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STEAM 



A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 
A boon alike to A V ■ &■ Q a fraction 
the prospector ^ I BIHI^ of the ex- 
and mining ^^ ' ^■■lil pense. 
capitalist. Send for catalogue. MM 1 1 I 
GATES IRON WORKS, Dept.C, Hill I 
650 Elston Ave.. Chicago, U,S. A. ■■■■"" 



The Coburn Patent Trolley Track 

Barn Door Hangers 

Impossible for door to jump the tracks 
Very simple and cheap to apply. 
t^' Send far Book. 

THE COBURN TROLLEY TRACK MFG. CO., 

HOLVOKE, MASS. 




ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

~Pt»?Y°5TDEFIANCE.OHI0,US,A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, 5P0KE, WHEEL, BEND- 
ING, WAGON, CARRIAGE. SHAFT, 
POLE, NECK- YOKL,SINC.LLTRtE, 
HANOLEa,BARRtL-HOOP FACTORIES. 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED. 




Holder for rolled material, J. D. McMillan 

Hopple, S. Y. Trice 

Horseshoe, C. Chamberlin 

Horseshoe, J. A. Garneau 

Horseshoe, cushioned, G. H. Blanchard 

Horseshoe, nailiess, W. G. Kotseli 

Hose bridee, railway, K. Crane 

Hose nozzle. Powers & Reynolds 

Hub, vehicle, H. K. Collins 

Hydraulic elevator, N. C. Bassett 

Iron, machine for breaking and loading pip, A. 

SahUn 

Iron, purifying, B. P. Stockman 

Jock strap and suspensory, combined, C. h^. Ben- 
nett 

Kettle and jacket, stew. Smith & Ashby 

Kitchen ventilator and stovepipe attachment, 

automatic, B. F. Wood 

Ladder, W. Wildprett 

Ladder, portable step, H . Bowman 

Lamp, bicycle, C. V. Houghton 

Jjamp. electric arc. T. E. Adams 

Lamp, electric arc, T. E. Drohan 

Lamp, electric arc, H. R. Quinby 

Lantern, W. S. Hamm 694,700, 

Lantern, bicycle or other, T. Winn 

Lantern, optical, 8. W. Allen 

Lemon squeezer. Cox & Hughes 

Tjevel, spirit, G. Henneberg 

Lever shield, H. G. Dittbenner 

Lifter. See Pan lifter. I'ransom lifter. 

Liquid cooling apparatus, O. Meinshausen 

Liquid cooling apparatus, Stocker& Philper 

Liquids in form of streams, implement for throw- 
ing or discharging, Bunnell & Casey 

Lock. See Combiiiatio n lock. Trunk lock. 

Look, S. F. Klnsella 

Lock, H. S. Lock wood 

Locomotive cab seat, A. I. Harvey 

Locomotive for towing canal boats, E. A. Leland 

Loom, J. F. Dustin 

Loom box motion operating device, J. F. Dustin.. 

Loom picker check, R. W. Andrews 

Loom shuttle, A. Isherwood 

Loom shuttle box, J. H. Northrop 

Lubricant, R. C. Stewart 

Lubricator. See Axle lubricator. 

Lubricator, J. Price 

Mandolin, R. B. Simpson 

Mangle, F. E. Richter 

Manuscript case or holder, Friedrichs & Brede. .. 

Mea3ure, W. J, McDonnel 

Measuring apparatus for ribbons, etc., J. Hotz — 
Measuring, registering and delivering liquids, ap- 
paratus for, W. Lindsay 

Measuring time and distance, instrument for, S. 

N. Ayres 

Mechanical movement. S. L. Harwood 

Merry-go-round, T. T. Templin 

Milk cabinet, A. G. Williama 

Milk can loader, G. F. Knorr 

Mill. See Pulverizing mill. 

Mirrors and producing same, coating for, A. Rost. 

Moistener, stamp or envelope, G.J. Cave 

Mould forming apparatus, sand, S. J. Adams 

Motor. See Wi nd motor 

Mower. T. S. Brown 

Music leaf turner, Heuckler & Eicks 

Musical instruction, movable ladder for, E. L. R. 

Mack 

Nipple forming machine, A. C. Campbell 

Nut lock. J. Douglass 

Nut lock, T . Hand 

Nut lock, C. E. Miller 

Nut lock, H. Schmidt 

Oar, boat, O. B. Shedd 

Oil burner for producing non-luminous flame, M. 

Graetz 

Oil burner, incandescent, W. A.Smith 

Oil cup, A. Levedahl 

Oil extracting apparatus, E. Printz 

Oil from seeds, extracting, E. Euston 

Oils, fats, etc., purifying Hxed, F. Ij. Dyer 

Ordnance, gas operated, W. E. Simpson 

Organs, pouch pneumatic for pipe, W. B. Flem- 
ing 

Overflow alarm, C. Johnson 

Pail, etc., dinner, A. Ferber 

Pail, dinner, R. Schaellibaum 

Pan. See Dust pan. Vacuum pan. 

Pan lifter, W. W . Johnson 

Paper trimming machine, C. Seybold 

Paper winding machine, W. II. Decker 

Pegging machine, E. Duplessis 

Pencil sharpener, F. D. Cornell 

Pendulum, compensating, E. K. Adams 

Pens, machine for automatieally manufacturing 
writing, F. Nevoigt 

Phonograph, multiple cylinder, G. V. (Jress 

Photographic printing apparatus. B. K. Adams... 

Piano action, C. H. Kidd .- 

Piano attachment, H. Robinson 

Piano frame, W. Siegel 

Piano sounding board, P. M. Zeidler 

Picker. See Cotton picker. 

Picture, diaphanous, M. Schumacher 

Pipe coupling, F. E Kauffmaiin 

Pipe coupling or connection, M. Glauber 

Pipe cushion water, E. J. Gallagher 

Pipe wrench, J. Browning 

Pipe wrench, R. A. Ryrie 

Pitcher, sirup, E. G. Lantz 

Plant protector, L. G. Hunter 

Planter, cane, J. C. d'Azevedo 

Planter, corn, H. D. Smith 

Planter, potato, T. H. Williams 

Plow. G. Castle 

Plow, M. M. McKiiinon 

Plow point fastener, E. W. Griffiths 

Plumber's furnace, J. Nordinger 

Precious metals from sand, rock, etc., apparatus 
for separating. B. S. Church 

Press. See Baling press. 

Pressure alarm, automatic high, C. W. Bemish . , . 

Printing machine, W. Scott 

Printing machine fly frame, E. L. Shattuck 

Printing machines, mechanism for feeding en- 
velopes, etc.. to. Ijiebhardt & B'ischer 

Propeller shafts, thrust bearing for, O. V\ Cook... 

Propulsion, electric system of, W. M. Brown 

Pulverizing machinery, A. B. Paul 

Pulverizing mill, roller. King & Raymond 

Pump, air, A. S. Noonan 

Race track starting apparatus, W. H. Whittle 

Rail bond, electric, S. W. Huff 

Railway block signal, electrically controlled, R. 
J. Hewett 

Railway, electric, R. Lundell 

Railway, electric pleasure, L. Lilley 

Railway signals, mechanism for making, break- 
ing and switching electric circuits for, P. H. 
Forbes et al 

Railway spike, J. Richard 

Railway tie, metallic, S. D. S. Narber 

Railway track cleaner, street, Parmenter & 
Peirce 

Railways, traveling contact device for electric, 
M. D. Law 

Rake. See Hay rake. 

Reapers, mowers, pumps, etc., connecting rod 
for, D. J . Crosby 

Reflector, A. Spohri 

Refrigerator, Medberry & Gurney 

Regulator See Speed regulator. 

Ribbon mechanism for time recorders, etc., W. 
L. Buiidy 

Riveting machine, C. P. Higgins 

Robber and burglar trap, Wharton & Freeman. ... 

Rotary engine, W. B. Story 594,711, 

Roving can, J. A. Collins 

Ruler, folding, J. E. Davis 

Ruling machine, T. Owen 

Safe, T. M. Brintnal! 

Sash, window, J- M. Bolton 

Sashes, means for laising or lowering, A. Pear- 
son 

Saw setting machine, H. L. Boss 

Scale ball bearing, Skiles & Lederer 

Screen. See Window screen. 

Scrubbing machine, H. F. Ackerman 

Seal, self -locking, E. Tyden 

Seam ripping device, J. G. Shepard 

Self-leveling table, J. R. Downs 

Sewing machine bution feeding apparatus, L. 
Goodkind et al 

Sewing machine shuttle, H. P. Richards 

Shade roller bracket, D. E. Sherwood 

Shaft attachment, vehicle, J. K. Pilkington 

Shafting etc., machine for straightening and pol- 
ishing, P. Medart 

Sharpener, combined skate and knife, F. W. G. 
Boettcher 

Sheep dip compound, J. A. Palethorpe 

Sheep while being sheared, support for, T. A. 
Reynolds 

Sheet metal cutting and bending machine, J. P. 
Mehrman 

Sheet metal moulding, machinef or making, C. T. 
Childers 

Shingling gage, T. B. Barnes 

Shoe turning machine, G. H. Ryan 

Shovel, B. Charles 

Shutter bower, Wamsley & Laine 

Signal. See Railway bloc k signal. 

Signaling system, H. A.Chase 

(Continued on page SSS) 



5M,48S 
594,602 
594,523 
694,616 
594,821 
594,S61 
594,465 
594,554 
594,(»6 
594,590 

694,707 
594,497 

594,673 
694,7M 

594,608 
594.682 
594,674 
594,516 
694,685 
594,C«2 
594,426 
694,791 
594,452 
594,819 
594,738 
594,692 
594,608 

694,645 
594,440 

594,520 

594,697 
694,631 
594,792 
594,832 
594,684 
594,(85 
594,719 
594,402 
591,704 
694,576 

694,755 
594,41)6 
594,-430 
594,.'i93 
594.548 
594,534 

594,630 

594,820 
594,741 
694,713 
694,670 
594,478 

594,758 
594,ai'J 
594,584 

694,.i9(i 
594,625 

594,804 
594,457 
694,625 
594.7;« 
594,546 
594,432 
594,761 

594,395 
594,439 
594,544 
594,425 
594,390 
594,467 
594,710 

594,391 
694,403 
594,686 
594,564 



594,475 
594,490 
594,780 
694.460 
694,839 
594,.S65 

594.751 
5M.7.!7 
504,.366 
694;476 
594,l»l 
594,570 
594,718 



594,6i6 
,594,636 
594.526 
594,787 
594,776 
594,563 
594,629 
594,474 
594,720 
594,437 
594,069 
594,726 
594,549 
594,527 
594,645 

694,522 

594,514 
594,.T6<i 
594,659 



594,408 
594,462 
594,379 
594.42'2 
594,696 
594,703 
694.717 
594,800 

594,471 
6!)4,702 
594,700 



694,614 
694.767 
59.;-419 

594,552 

594,406 



594,729 
594,495 
694,413 



694,725 
594,472 
594,818 
594,712 
594,602 
594,607 
694,808 
694,378 
594,822 

694,553 
694,593 
594,492 

594,509 
694,580 
694,660 
594,681 



594,617 
594,429 
694,762 
594,648 

594,482 

594,723 
594,753 

694,428 

594,643 

69(..383 
6,94,371 
594,810 
594,778 
594,504 

594,382 




This beats WincL steam, or Horse 

Power. We oner the 
WEBSTER 2>i actual horse power 

GAS £NGIN£ 

for $150* leas 10; diacoiint for cash. 
Built on interchan^eabl e plan . Built 
of beat material. Made in lots of ICO 
thereiorewecan make the price. Box- 
ed for shipment, weight 809 pounds. 
Made for Gaa or Gaaoline. 

[^~ Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



THE IMPROVED CAS ENGINE. 

Two cylinders in one caating. 
Occupies less space and weighs 
less for its power than any engine 
made. Can be uaed wherever pow- 
er ia required. Either ata- 
tionary or marine. No fire. 
No heat. Nn amoke. Noli- 
cenaed ensineer required. 

y;W Send for catalogue. 
SINTZ GAS ENGINE CO.. 
Grand Rapids, 
Mich., U.S. A. 




ROTARY PUMPS AND ENGINES: 

Their Orig:in and Development.— An important Series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illuatrated with clear draw- 
ings ahowing the conatruction of various forma of 
Sumps and enginea. 38 illuatrationa. Contained in 
UPPLEMENTS 1 109» 1 I I II, 1 I 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newadealera. 



ALCO VAPOR LAUNCH 



!K#BIB: BHB 



Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launchea. Twin 
Screws a specialty. 1.2,3.5, 
7,12, Hand 20h. p. No licenBed 
engineer ot pilot required. 
Speed and aafety guaranteed. 
No fiangeroua Naphtha or 
Gasoline used. No diaagree- 
able vibration. 

1^^ Send 10 cents in stamps 
for 1897 Catalogue. 

Marine vapor Engine Co., ft. Jersey Av.. Jersey City. N. J. 



PIERCE 2 ACTUAL H. P. 

PRICE, Complete, S13S.00. 

Matie for Gas or Gasoline. 

Marine Engimes to4 h. p. 

16, 18 and 'il foot Launch Out- 
fits complete* All sizes 
Stationary to 'iS h. p. 

m^Send for Circular of size wanted. 

PIERCE ENGINE CO. 
17 N. 17th St., Racine, Wis. 

VAPOR LAUNCH COMPLETE for $150 

Row, 

Sail 

or 

Steam 

Boats. 

tW"S^idJiw cents for cataUmie. Racine Yacht and 

Boat Works, Racine Junction, Wis., Box A. 





MJ9NIT0R '^5vs' 



EN§NES 



LAUNCHEi 



ZOO.°°AND UP.y^) 



Monitor vapor Ungine axxFower co. 

6E0.H.6ERE£;"jri^ift 6RAND RAPIDS, MICH. 

SEND 4 CENTS IN STAMPS FOR LAR6E CATAL06UE 



Skinner Combination Lathe Cfiucit 

Strong and true. Best reversible 
Jaws— eaaily reveraed. Made of 
ateol, caae hardened. No strain 
on the acrewa. Upper aection of 
jaw may be left off and chuck 
uaed for cutting atock. 
Greater capacity than any other 
chuck. Can be fltted with inter- 
changeable jawa. 

SKINNER CHUCK CO. 
Church St., New Britain, Conn. 

PE R PETUAL MOTION 

A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. The literature on this 
subject is so very limited, the only book being entirely 
out of print, so that this series will be important to all 
inventors. 30 illustrations. Scientific American 

SUPPLEMENT^ No8 1130, 1131, 1133, 1135, 

1136,1137,1138. Price, 10 cents each. For sale 
by Munn Sc Co. and all newsdealers. Send for new 
catalogue. 




EDGE TOOLS-*^ 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of gnts 
suitaole lor grinding auy tool. 

B^" May we setid you our Catalogue^ 
which will give you some inforTnation f 
*T Si^AF'^^^ STONE COMPANY, 
No* 80 RiTer Street, Grafton, Ohio 





GEHp 14 KARAT ^tSri. 

*"** - STEM WIND AND SET, 
CUT THIS Ol T and send It to ui 
with your name and address anij 
we will send you this beautiful gold 
finished wateh, by express for ex- 
amination. You examine it at th< 
express oiRce and if you think it a 
bargain pay our8ampleprice$3.5fl 
and expresscharpea and it is yours, 
It is magnificently engraved anq 
eqQnl in appparaneeto A genninq 
jSoltd Gold iratefa. AguaranteeanO 
beautiful gold plate chain ana 
charm sent free withevery watch. 
Wriie today; this may not appeal 
jagain; mention whether you want 
gents' or ladies' size. 

NiTioNM MFa.& iMn(nm co, 

(84 Uearborn St., B41 CUM(« 



Preserve Your Papers. 

Subscribers to the Scientific American and Scien- 
tific AMERICAN Supplement, who wish to preaerve 
their papers for binding, may obtain the Koch Patent 
File at the offire of thia paper. Heavy board aides, in- 
acription " Scientific American " and " ScientiBc Ameri- 
can Supplement " in gilt. Price f 1.50, by mail, or $1.25 
at th is ofBce. Addreas 

MUNN & CO., 361 Broadway. New York 
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FREE. 



MICROSCOPES 

for Collese, Professional and all 
kinds of Industrial uses 

MICROTOMES 

and all kinds of Laboratory apparatus 

BAUSCH & LOMB OPTICAL CO., 
6 1 6} N. St. Paul St., Rochester, N.Y. 



There is Enjoyment in it 

ItEi light tonch, its qaietnesa and Its wonderful 
completeneaa make the 

No. 2 HARTFORD 

the pleaaanteat typewriter to use that was ever seen. 
THE HARTFORD TYPEWRITER CO., Hartford, Conn 




A DESIRABLE HOLIDAY GIFT. 
. . DRAPER'S . . . 

Recording Thermometer 

Standardized and Warranted. 

Glvea a correct and continuous record 

in ink on a weekly chart. 

IC^" Write for particulars. 

THE DRAPER MFG. CO. 

153 Front Streets New York. 



■«■.,■■.,,..,„.. p.,,,,, 



in all the many Bbows in 
which, it has participated, ; 
there must be something ; 
in the Buperiority claims of the • 
RELIABLE INCUBATOR ! 
Sell regulating^, entirely auto> ; 
r matic, you put in the eggs, the ^ 
Reliable does the rest. All about 
this and many things of value to 
the poultry man in oar new booK. Send lOcts. for It. 
BEUABLE IHGUBATOR & BROODER CO.. OUIHCV,IUS 
iiiiiiiiiiiiiiiiiiiirinriiiiiiiiiiiiiiiiiiriiiiii 




Broken Eyeglasses 

never happen if you sus- 
pend them from one of 
these holders that grips 
the vest pocket like grim 
death < an be instantly 
released. Hook turns on 
a swivel. By mail lOcenta. 
Illustrated booklet for the 
aakine, ahowinir other novelties 
that use the improved Waahburne 
Patent Faatenera. American 
Ring Co., Box P, Waterbury, Ct. 





NOW IS THE TIME TO SUBSCRIBE 

— FOR THE 




vlFjfflgij 



ESTABLISHED 1845. 

The most popular Scientific Paper in the World 

The Scientific American has been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de- 
velopment of the sciences, arts and manu- 
factures. Each issue is embellished with 
numerous illustrations showing great engi- 
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi- 
tions to the navy, new guns, locomotives, 
etc., sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read- 
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
Scientific American as their constant 
friend and companion than to any other 
one cause. 

The Scientific American should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi- 
cials, merchants, farmers, teachers, law- 
yers, phj-sicians, clergymen — people in 
every walk and profession in life, will de- 
rive satisfaction and benefit from a regular 
reading of the Scientific American. 

As an instructor for the young it is of 
peculiar advantage. Try it. — Subscribe 
for yourself — it will bring you valuable 
ideas ; subscribe for your sons— it will 
make them manly and self-reliant ; sub- 
scribe for your workmen — it will please 
and assist their labor ; subscribe for your 
friends— it will be likely to give them a 
practical lift in life 

A yearly subscription to the Scientific 
American is a most acceptable gift to a son 
or a friend. 

new volume commences january 1st. 

Subscription Price, 

$3.00 a year, or $1.50 for six months. 

Jt^" Send your address for a free spe- 
cimen copy. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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ELECTRICITY 

Machine Design; Stationary, Locomotive and 
Marine Engineering; Mining; Mechanical and 
Arciiitectural Drawg; Architecture; Plutnbiug; 
Railiofid. Ql PnilDCrC Hydraulic 
Municipal. 01 LUUndCd & Bridge 
Kii'^incering; Surveying and Mapping; Sheet 
MetuI Pattern Cutting ; Metal Prospecting ; 
Bookkeeping; Shorthand; English Branches. 

t!l7^' GUARANTEED SUCCESS. 

Fees Moderate, Advance or Installmenti. 

Circular Free: State subject ynii wish to study. 

l»ili<rii:i1inn:il ('rtrrc-«i>nnilpni-r> StrhrnU. Rax 942, ScrantOO, Fa, 




Pbonodrapbs, 6rapboplione$, 
Projecto$cope$, Hineto$cope$, 

RECORDS, FILMS, ETC, 

B:^" 36 page illustrated catalogrue sent free on receipt 

of 2-cent stamp. 
The Edison Phonograph Co. ,427 Vine St., Cincinnati, 0. 

COSTS NOTHING TO TRY! 

All ateam users can save time 

money and trouble witb the 

simvilest. safest and most 

Batisfactory trap in exist- 

\ence-the HEINTZ 

STEAM TRAP 
Guaranteed never to 
wear out. Look at the 
> cut and see how it's 
done! Pay me what 
you save in coal for 
one year and I'll fumi?h the trap free. 2^" See illus. 
notice Sci. Am. July 13, 1897. Sole American Mfr. 
Wm. S. Haines, S 136 S. 4th St., Phila., Pa. 
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Headquarters for 
DUMPING 

||ORSE QaRTS. 

Wide and narrow tires. 
XiOw rates of freight from 
our works— 'raiaiiiy, I'a.— 

to all points. 

HOBSON & CO. 

No. 4 Stone St.. New York. 



ELECTRICITY PAPERS, 10 CENTS. 

Each one contains working drawings and directions for 
making: No. 1, a dynamo. 2, a telephone. 3, a motor. 
4, a storage battery. 5. a Wimshurst machine. 6, a 
masneto machine. 7, an induction coil. Price 10 cents 
each. We also have a Hand Dynamo which will light 
an incandescent lamp or can be used as a medical ma- 
chine. Price 12,73. Send 2 cent stamp for catalogue 
BUSIER PUB. CO., BoxB, Lynn, Mass. 




8u USE GRINDSTONES? 

[f 80, we can suppiy you. All sizes 
mounted and unmounted, always 

kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 2^~ Ask for catalogue 

The CLEVELAND STONE CO, 

2d Floor, Wilshire, Cleveland, 0. 



METHODS AND INSTRUMENTS USED 
in Astronomy.— An illustrated description of the tele- 
scopes in the Lick and Paris Observatories6 illustra- 
tions. Scientific American Supplement 1 i 'JO. 
Price lOcents. ForsaJeby Munn & Co. and all news- 
dealers. Send for new 18?r catalogue. 



The "Which Way" Pocket Level 
tells in a second vrhich direction 

work is "out." Accurately ground lens. 
Nickel plated and polished. Size of a 
dollar. Sent any where on receipt of 
One Dollar. 
E. G. SMITH, Columbia, Pa. 





Drymg macbmes 

for Grain, Sand, Clays, Fertilizers, Phos- 
phates, Green Coffee. Wet Feeds, Salt, 
Sugar, Clieraicals. etc. 15 Fears in opera- 
tion. Send for 6th illustrated catalogue. 
S. E. WORRELL, Hannibal, Mo, 



TWELFTH EDITION NOW READY, 




Skein silk book, H. Bristow 

Sled boat. G. C. Scott 

Smoke consuming furnace. Brandon & Beal. 

Soap saving device, M. E. Verdier 

Soda water apparatus, W. B. Smith 

Spark arrester, E. R. Avery 

Speed gearing, change, S. K. Seelye 

Speed regulator, N. Lombard 

Spinning machines and supprort therefor, thread 
guide for. E. Whittum 

Sprayer, J. Bengue 

Starching machine, C. Allgeier 

Starching machine, H. Jensen 

Steam engine, J. T. Halsey 

Steam generator, 1\ Manning 

Steam and hot water heater, J. D. Handbury 

Steam or hot water boiler, sectional, J. R. Ban 
nan 

Steam trap, B. W. Hill 

Sterilizer. G. W. Roberts 

Stirrer, A. C. Bull 

Stirring apparatus, temperature indicating, M 
Henius 

Stocking cutter, E. A. Hirner 

Stoker for inclined grates or retorts, E. Riegel 

Stone sawing machine, ¥. Knobel ' 

Stone working machine, G. L. Badger 594,588, 

Stove or other furnace, F. C. Bormann 

Strap. See Jock strap. 

Street sweeper, H. E. Hawk 

Street sweeper, W. T. Urie 

Stringed instrument, J. A. Jonkhoff 

Stuffing box, C. A. Wright 

Switch. See Electric switch. Electrically opera- 
ted switch. Telephone line switch. 

Table. See Self-leveling table. 

Tag, F. Muller 

Taper for bicycle or carriage lamps, C. V". Bough- 
ton 

Telephone line switch, G. Lay 

Thermometer, fever, C. S. Ruckstuhl 

Thill coupling antirattler, T. Henderson 

Threading machine, double headed, B. T. Cart- 
wright 

Tie. See Railway tie. 

Tie and rail fastener, J. S. Flegal 

Tie plate driving machine, G. W. Dowe 

Tilting gate. J. M. Davis, 

Tire fastening, H. G. Sweeney 

Tire, vehicle, S. E. Finley 

Tire, wheel, B. H. Chameroy 

Toilet article, F. N. Look 

Toy, O. Brethauer 

Toy marble shooter, C. L. Lambrecht 

Track cleaner, E. VV. Simms 

Transom lifter, W. Ormsby (reissue) 

Transplanter, tree, J. A. Wilkens 

Trap. See Fly trap. Robber and burglar trap. 
Steam trap. 

Tree digger, Hartman & Morey 

Trolley guard, L. H, McNett 

Truck, car, W. F. Richards 

Trunk lock. B. Schnurr 

Twyer, furnace, A. P. Gaines 

Typewriter platen, C. H. Hastings 

Typewriting machine, L. S. Burridge 

Tydewriting machine, W. J. Perkins 

Typewriting machine, A. Templeton 

Typewriting machine blank feeder, C. E. Jones... 

Undergarment, N. Hatch 

Urinal, W. Smith 

Vacuum pan, J. Foster 

Valve gear, gas engine, E. Cellison 

Valve, quick opening, E. H. Lunken 

Valve, steam engine, E. C. Dicey 

Valve, straightway, E. H. Ijuuken 

Vehicle, N.J. Tubbs 

Vehicle, motor, H. P. Maxim 

Vehicle runner attachment, D. E. Owen 

Vehicle wheel, H. R. Collins 594,603, 

Vending and amusement machine, coin con- 
trolled, Nichols & Davis 

Ventilator. See Building ventilator. Kitchen 
ventilator. 

Wagon bed, E. E. Hartsell 

Wagon standard. Armstrong & Berry 

Walls, floors and ceilings, constructing, J.J. 
Smith 

Watch case or holder, W. H. Schoenberg 

Water purification, coagulant feeder for, J. T. 
Manning 

Weather strip, G. A. Hill 

Weighing and dumping apparatus, coal, P. J. 
(Juirk 

Weir, antomatic, G. L. Fuchs 

Well drills, device for loosening, F. Austin 

Wheel. See Vehicle wheel. 

Wheelbarrow, F.Taylor 

Wind motor and power transmitter, J. E. Swan- 
son 

Winding machine, thread, T. Hansen 

Window chair, C. W. Englert 

Window screen, E. Cook 

Window screen, metallic, A. J. Bradley 

Wire coil machine, H. M. & G. M. Jackson 

Wire cutting machine, C. S. Chaffee 

Wrench. See Pipe wrench. 

Wrench, J. A. Hill 

Wrench, E. F. Stout 

Zinc from zinciferous ores, process of and appar- 
atus for removing, S. H. Emmens 

Zinc lead or other ores, treating, S. I. Hallett 



594,512 
594,795 
594,560 
594,824 

594,533 
594,400 
594,431 
594.542 
594,.i8H 
594,774 

.'J94,39; 
594,503 
594,743 
594,453 



594,484 

594,517 
594,407 
5(H.840 
594,626 



594,380 

594,828 
594,731 
594,385 
594,500 
594. 4(^8 
594,ii()l 
594,83:1 
.^94,595 



594,479 

594,511 

11,(W9 

594,668 



594,089 
594,807 
594,5.59 
594,7.59 
.'i94,786 
594,531 
.594,777 
594,706 
594,767 
594,831 
594,794 
594,438 
594,783 
594,381 
594,6.33 
594,'(;S0 
594,634 
594,768 
594,8a5 
594,752 
594,604 



594,550 



594,621 
594,455 

594,812 
594,834 

594,638 
594,623 

594.427 
594,733 
594,772 

594,766 

594,442 
594,530 
594,012 
594,G0« 
594,518 
594,535 
594,G76 

594,399 
594,498 

594,611 
594,829 



Going to Build ? 



=^ 



You will need Hardware. The best costs little 
more than the poor stuff so often used. To get 
the best, make your selection from "Sar- 
gent's Book of DesiiTUS," acopy of which 
will be sent free upon application to Sakgeni 
& Co., 37 Chambers Street New York. 
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THE SCIENTIFIC AMERICAN 

Cyclopedia of 

Receipts. Dotes aim Queries 

12,500 RECEIPTS. 708 PAGES. 

Price, $6.00 in Ctoth ; $6.00 in Sheep; $6.60 in 
Half Morocco, Postpaid. 

TTHIS great 
* work has now 

been on the mar- 
ket for nearly 

six years, and 

the demand forit 
' has been so irreat 

that twelve edi- 
tions have been 

called for. 
It is entirely 

distinct from the 

ordinary receipt 

book in being 

thoroughly up to 

date. 

The work may 
be regarded as 

the product of 

the studios and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world ; the information given being of the highest 
value, arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to forraulie used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of Industry will find in this book much that 
is of practical vtilue in their respective callings. 
Those who are in search of independent business 
or employment, relating to ttie home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

r.^" Send for demripHve circular. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



DESIGNS. 

Angler's ring. P. H. Felker 27,912 

Belt, Carr& Wolf 27,927 

Bias stick, P. S. Kepler 27,924 

Blowpipe casing, jeweler's, O. Anderson 27,913 

Bottle. R. H. Levis 27,906 

Box strap, S. C. Cary 27,910 

Cabinet, kitchen, S. E. Tooley 27,909 

Card, playing, M. F.Carey 27,905 

Carriage top rest, E. J. Green 27.916 

Chart, dressmaker's, E. Epley 27,925 

Chest and neck protector, J. H. Way 27,926 

Coin controlled machine case, Sittmann & Pitt 27,914 

Curtain pole bracket, E. Roos 27,915 

Hanger for articles of merchandise, E. S. Robbins 27,923 

Hook, harness, P. Epler 27,917 

Hook, pail, S. C. Cary 27,908 

Key guard, T. M. Hilliard 27,911 

Ornamental cross, G. W. Busch 27,928 

Plow stock J. W. Barnard 27,918 

SproAet wheel and chain guard, L. Sturgea 27,921 

Tea or coffee pot handle. Manning & Seips 27,907 

Tire, J. Askins 27,922 

Toe clip, D. Basch 27,920 

Wrench frame. Blondel & Ryan 27,919 




TRADE MARKS. 

Canned goods, certain named, Heissenbuttel, 
Nearing & Company 

Canned salmon, Alaska Packers' Association 

Cigarettes, National Cigarette and Tobacco Com- 
pany 30 i921. 

Cigars, J. Vega 

Coffee substitutes, A. F. Richardson 

Copper in ingots, bars and other manufactured 
forms. Mountain Copper Company 

Fireworks and matches, E. H. Wagner 

Hair, liquid preparation for restoring the growth 
of the, George R. Sims Hair Restorer Com- 
pany. 

Hams, Threef oot Brothers & Company 

Harmonicas, B. lllf elder & Company 

Lubricants and tire and rim cements of a semi- 
liquid or pasty character packed in cans or col- 
lapsible tubes, chain, Berrang & Zacharias 

Medicinal preparations for the treatment of cer- 
tain affections of the human body, efferves- 
cent, Alfred Bishop & Sons 

Medicinal preparations forthe treatnientof disor- 
ders Or the human body, effervescent, Alfred 
Bishop &.Sons 

Milk, preparations for coagulating or curdling, J. 
D . Frederiksen 

Oil, linseed, R. W. English 30,9^6, 

Publications, periodical. Brooklyn Daily Eagle 

Remedies for pulmonary and similar diseases, A. 
F . Richardson 

Sewing, crochet, darning and embroidery silk, 
cotton, thread and twine, A. E. Boas 

Valves, cocks, pressure regulators and tapping 
machines, H. Mueller Manufacturing Com- 



30,917 
30,918 

30.922 
;10,920 
30,915 

30,929 
30,928 



30,912 
30,919 
30,925 



30,914 

30,916 
30,927 
30,924 

30,911 

30,923 

. 30 910 



EAGLE 

Graphophone 



S10 



Send for 
Catalogue! 
of Specia." 
Outfits. 




A Perfect 

TalkiDg 

Machine. 

RECORDS 
5 per Dozen. 



Agents and Dealers Wanted In All Localities. 

HAWTHORNE & SHEBLE, 

606 Chestnut Street, Philadelphia, Pa. 

eENERAL SALES AQENTS. 
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Send address on postal* 

and we mail you a lot of 
Gold Plated Jewelry I 

to sell among friends. I 
When sold, you send i 
money and wemailastem- 1 
winding, Gold Plated I 
openf ace IV a t c h and I 
Chain, oryou keep halfi 
the money Instead of I 
watch. By sending youi 
agree to pay for or return | 
Jewelry on demand. Write I 
your name, Mr., Miss or I 
Mrs., or we cannotsend. I 
Ad. Dept. 23, W.Y.T. Oo.,^ 
816 E. 116th St., New York. 
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PROPOSALS. 



T^HE OUTSIDE WALLS OF THORVALDSEN'S 

-*- Museum, which consist of large uniformly colored 
areas, as well as others covered with pictures executed 
as a kfnd of cement-mosaic, partly with black hatching, 
have for several years needed a thorough repair. The 
Corporation of Copenhagen have for some time had 
experiments carried outwith a view of repairing these 
walls and restoring, as nearly as possible, the outride of 
the Museum to its original appearance. In order, how- 
ever, to obtain more easily and quickly a solution of the 
problem as to which method should be adopted for the 
repairs, the Corporation have appointed a Commission 
for the purpose of carrying out further experiments in 
such a manner iliat the various methods of repairing 
may be tested under similar circumstances. This Com- 
mission hereby invite the Danish and Foreign techni- 
cal men. who consider themselves able to solve the 
problem of repairing the Museum, to give information 
to the Commission, care of "Thorvaldsen's Museum, 
Copenhagen," before the 1st of February, 1898. The Com- 
mission will then communicate with them. By order. 
Copenhagen, Denmark, Oct. 1897. F. MELDAHL 



TEACHING BY MAIL'sYaSp^c '''"^^- 



» Temple Court, N. Y. 



Idviis Pei'fected and 
.1. C. SEVIm 

ISl Madison St., Chicago. 



MODELS 



done on short 
notice. Cata- 
logue Free. 



50 YEARS' 

EXPERIENCE 




RADE Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without cnarge, in ttie 

Scientific Jftnertcdti. 



A handsomely illustrated weekly. 



Largest cir- 
Terms, fi3 a 



culation of any scientific journal. , , . 

year; four months, fl. Sold by all newsdealers, 

MUNN & Co."' Broadway, New York 

Branch Office. 625 F St., Washington, D. C. 



OlbtL blAMPb ' NAMt STAMPS 10' PtR LLTTtR 
^j..j. 5£-y5 f^j L0WE.5T PR1CE.S. 

IRCmCULAR.'^ MILWAUKtE. WIS. 



NO MORE "POISON IN THE BOWL" 



The 



No excuse for smoking foul pipes, 
IMallinckTodt" Patent Nicotine Absorb- 
ent and Ventilated Tobacco Pipe 

^BSk will render smoking a 

flBH ^_^_____ g^^^a „^^ healthy enjoyment,. T17 
^gj^ ^^ "^ ■^ ^»j» agSi it and you will beco me 

^^^n^ 'm ' i ~i" . ~ , y' ' 'i- 1 ^Bsi convinced. See notice, 
^^» scT. AM.of August 7, '97. 
Manufactured only by 
The Harvey & Watts Co., Station E, Philadelphia, Pa 

and No. 275 Canal Street, New Yorl(. 
l^" Illustrated Circulars '• S. A." mailed on application. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1S63, will be furnished from this oflQce for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canndlaii patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $49 each. 
If c6mplica*ed the cost will be a little more. For IwU 
Instructions address Mann & Co., 361 Broftdway, Mew 
York. Otber forelffn patents may also be obtained. 



CAS .*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATtR MOTOR CO . NELWARK N.J. U. 5. A. 



THE U. S. GOVERNMENT 

buys only the best. When in the market for merchand- 
ise it obtains samples and submits them to rigid expert 
examination before placing its order. Since 1890 the 
Government has purchased MASON & HAMLIN 

ORGANSanoPIANOS 

excluEively for the equipment of its Indian schools as 
well as for the ships of the" WhiteSquajIron." Wise 
men profit by the experience of others. The experience 
of the Government experts is available for every one. 

MASON & HAMLIN CO., 

Boston, NevF York* Chicago and St. Loais. 



WATCH AND CHAIN FOR ONE OAY'S WORK. 



Boys and Girls can get a Nickel-Plated 
Watch, also a Chain and Charm for selling 
IM doz. Packages of Blaine at 10 cents each. 
Send your full address by return mail and 
we will forward the Bluine, post-paid, and 
a large Premium List. No money required. 
BL1TIN£ CO., Box 106 Concord Junction. Mass. 





BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Cataloe, 400 
Illustrations, mailed /ree; h gives Band 
Music & Instructions for Amateur Bands. 
LYON&HEALY 98 Adams St.,ChicaaOk 



SOe^^^A^^I eCjF. E. BAILEY sells 
I^CO I AOLEO t spex cheap. Write 
for new optical catalogue. 271 Wabash Ave.. Ghlcajco. 



&. tS/IACHlNES 



siSaSasi&ffi 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VII.TBR 

MFG. CO., S99 Clinton Street, Milwaukee, Wis. 



FOOT AND POWER LiATHES, PLiANERS 
AND DUIIiL PRESSES. H. L. 8HEPARD, 
Agent, Manufacturer, 141 & 143 W: 3d St., Cincinnati, O. 



WANTED-to buy 2d hand Poppet Drop Press. Give 
full specifications, maimer's name and lowest price. Ad- 
dress GOB.\lAN & ENGLISH, WiLKESBARRE, Pa. 



urns 



lAKTERHS WANTED S.",!!S>ffi 

IHAR BACH Si CO.809 Filbert St. Phila.Pa. 



ELECTRICAL 



Bicycle, and Photo. Novelties 
lowpriccs, lOOpappcat FREE 
IL X . b. CO., It il CortlBwlt St.,Ii.^ 



WANTED 



a good second hand Cross Com- 
pound Corliss Engine about 24 x 
42 X 48 : must be in good condition. Address TH B TIDE 
WATER OIL CO., 12 Broadway, New York City. . 



TYPE WHEELS. MoDEl.8 ^.EXPERIMENTAL WQRK.SMAIX MKMKFV 
NO VELTIES ft. ETC. HEW TDt^ STEHCIL WORKg lOD NAaSftU ST N.T. 



IA# A |U| "f p [^ foreman blacksmith in large ma- 
ww i\ Mm I E mJ chine shop, one that has had ex- 
perience with trip hammers and general blacksmlthing. 
State age and experience. Address D. F. M. Box 773, N. Y. 

Experimental & Model Work 

Cirs. and advice free. Gardam & Son. 45-51 Rose St.,N.Y. 

NOVELTIES & PATENTEO ARTICLES 

Manufactured by Contract. Punching Dies. Special 
Machinery. E. Konigslow, 181 Seneca St., Cleveland, O. 

WOODEN TANKS. 

For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E, CALDWEIiL CO., 

217 E. Main Street, Louisville. Ky. 

VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches&Elevators 

PROVIDENCE R. I. 




H OFFICE DESKS 



Filing Cases, Chairs, Etc. 

Write for Prices 
ITHACA DESK CO., Ithaca, N. Y. 




« 



Cr\D C A I e BOILERS AND STEAM 
rUK OALb PURIFIER. Changes and 
enlargements have rendered the following useless to us; 
they are in good condition, and are oll'ered at low prices: 
1 Live Steam Purifier, 300 h. p. Hoppes Live Steam Puri- 
fier, 40 in. in diam. 18 ft. long ; 2 boilers BO in. in diam. 16 
ft. long, with 50 4 in. tubes; 2 boilers Win. in diam., 16 
ft. long, with .'J4 4 in. tubes. For further information 
ana Dricea address THE NATIONAL, CASH 
REGISTER COMPANY, Dayton, Ohio. 




$s Printing Pm$ 

Prints your own cards, labels, etc 
Larger press for circulars or small 
newspaper, 118. Everything easy by 
printed rules sent. Catalogue for 
stamp. REI.SEY & COMPANY. 
Factory 4, Meriden. Connecticut. 



TH E COPYING PAD.-HOW TO MAKE 

and iiow lo use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
bv which the copies are made, how to apply the written 
le'tter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
i :i>. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



Print Your Own Circulars 



business cards, dodg- 
ers, etc., or let your 
bo? combine business 
with amusement and 
print them for you. 
Splendid educator for 
youth and great aid to 
business men. A full 
line of hand and self- 
inking printing presses 
type and all printing 
supplies. Write for 
catalogue. J. F. W. 
Dorman Co., 121 E. K&- 
yette St., Baltimore. 




APPARATUS 



for Production and Manipulation of Light. Acetylene Gas 
Generators, Electric Light Stereo pticons and Animated Pic- 
ture Machines, etc. ^W Catalogties Free. 

JD Pni T 0, on 115 & 117 Nassau Street, New Vork. 
■ Di UUL I 06 UUi 189 L<i Salle street, Chicago, 111. 
131 Post Street, San Francisco, Cal. Acetylene House LiRht- 
Ins Show Rooms, Broadway and 37th Street, New Tork. 
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^cunixUt %mtxum. 



(December ii, 1897. 



'^^ftlpertiseT^e^ts. 



ORDINARY RATES. 
Inside Fagre, each insertion, • 75 cents a line 



Back Paire, each insertion. 



91.00 a line 



tWFor same classes of Adi^ertisements, Special and 
Hiijher rates are required. 

The above are chareea per agate line— about eifcbt 
words per line. This notice shows the width of the line. 
:i'i(i is set in agate type. Enerravings may head adver- 
tisements at the same rate per agate line, by measiire- 
ojint. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
luorninc to appear in the following week's issue. 




The Crowning Triamph 

of a long and successful career— 

THE NEW MODELS 

of the 

Remington 

standard Typewriter. 

The Always-Best Typewriter 
made better yet. 

WVCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York 



uBMiSTES 




EcHpse i Bicycles 



PITTED WITH 



JIutoitiatic Coaster and Brake. 




Perfect 
Control 



Because 
Your feet 
Are always ' 
On the 
Pedals. 






The Coaster consista of automatic clutch in tbe 
rear sprocket, which is thrown out of gear by hold- 
inc the pedals still. The machine moves on with 
the chain and sprocliets stationary and your feet 
on the pedals. 

The Brake applied by bacli pressure on the ped- 
als, which throws a spoon on tire of rear wheel. Re- 
leased by forward movement of pedals. 

Touring Made Easy. Street Riding Made Safe. 

t^~ Send for CirctUar describing tn detail. 

ECLIPSE BICYCLE CO. 

Box X, ELMIRA, N. Y., U. S. A. 



^ ■ y ^'1 



■ yy ^ " > " ' 



Eastman's No. 2 Eureka Camera 
is a simple instrument for use with 
.;lass plates. Makes pictures 3>^ x 3>^ 
inches, and has space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens. 




Ttie inpsoll Dollar Watcli 



would not be the success it is, were it not for its 
Guarantee and What is Behind it. 






MAKERS 

I 65 CDRTUNOT MRf IT HE* Tt»K CITt. 1 
I AGREE THAT IF WITHOUT ABUSf .THIS I 
\ WATCH fAll5 TO mf tOOD-n* IMfY / 
\ WIU UPON US WTUfiHTO THfM / 
L WITHIN OAt YUP FBOMAKW/ 
\ OATl REPAIR OR RiPlAU / 
ITWITJIAHEWONE.^ 
— =^?=— 



Could we sell 3,000 watches a day 
under such a guarantee if the watch 
was not a (rood one? Our repair 
shop would be bigger than our fac- 
tory if this watch were not well 
made. Absolutely Gaaranteed. 



Postpaid for $1.00. 

Money back if not satisfied. Sendfor 
ov/r catalogue of 3,000 holiday presents. 



I 



ROBT. H. INCERSOLL & BRO. 

"WATCHMAKERS TO THE AMERICAN PEOPLE," 

65 Cortlandt Street, oept. No. 147, New York. 




Cborougb I nspectio ns^^ At i PrlCB 




INSURANCE 
AGAINST LOSS 
OR DAMAGE TO 
PROPERTY 
AND LOSS OF LIFE 
AND INJURY 

TO PERSONS 



CAUSED BY 



BicTCI«fl, Watctiea Gnna, Baggie, H^imeflS, 
Sewing -MacliiDeaOrpaas Pianos Safeti,Tooli 
Scale, of nil varieties !iBd i 000 other articles 
Lists free Chicago Scale Co . Cliicngo III. 



Steam « Boiler « Explosions 



IMPERIAL BALL BEARINC AXLE 

•97 

PATTERN. 

Endorsed by the Ijeadinsr Carriage Baildeva. 
To Ride Easy, Get Rubber Tires 

The Kelley, Maus & Co. Tire la the best on the market. 

SW" Write for Descriptive Catalogue. 
KELLEY, MAUS & CO., Imperial Ball Bearing Axle and 
Vehicle Rubber Tire Dept.. 439 Wabash Av., Chicago. 




J. M. ALLEN, PRES. 
J. B. PIERCE, SEC. 



W. B. FRANKLIN, vice PRES. 
F. B. ALLEN, 2D VICE PRES 



ACETYLENE APPARATUS 

Acetylene number of the Scientific American Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The nasas made for and used by the mlcroscopist and 
student; its use in the magic lantern. The new French 
taUe lamp making Us own acetylene. < ontained in 
Scientific Amekican Supplement. No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to pape 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Sate, Elconomical. 
and Convenient. (Jhosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO.. Incorp'd. 

330 Bourse Buildins, 




Philadelphia, Pa* 



^^ft||% for 250-Page Catalog free* givicg de< 
\"L Ull scriptious and prices of Maffic Lan- 
^ L !■ IJ terns, Stereopticons, list of Views, 
^^^■■■' all prices, for Fuhlic Exhibitions. 

A profitable fyusinexs for a man with am-all capital. 
MoALLlST£U, Ufs. Optlciun, 49 Nassau St.. N. ¥• 




A Big Honey Making Business! 

FOR PUBLIC EXHIBITION OR PRIVATE USE. 

The CINEOGRAPH 

A LIFE MOTION PICTURE MACHINE, 

IN COmPIiETE RUNNING ORDER, AND 

FourFinyFeetninisFreii! 



RAY CAMERAS 

Four Sizes. 

Eight Styles. 

Have all the improve- 
ments of others 
and more. 
They are "up-to-date'' 
and toe ouly Ca-niera 
usinK our New Patent 
Plate Holder, which , 
are the cheapest, most ^ 
compact and most du^ - - 

able on th e market. Catalogue Free. 

lUVTSCHIiER, ROBERTSON <& CO. 
173 West Main Street, Rocbester, N. Y. 




WITH AUTOMATIC ADJUSTABLE 

VACUUM ATTACHMENT. 

Impossible to run too high in vacuum. 

Life prolonged indefinitely. 

Roentgen Ray Apparatus: 

Coils (Induction and High Fre- 
quency), Fluor oscopes, mo- 
tor-Generators, etc. 

MINIATURE 
INCANDESCENT LAMPS, 

Candelabra, Series. Decorative, Battery 

EDISON DECORATIVE & MINIATURE LAMP DEPT. 
(General Electric Co.) Harrison, N.J. 




Send roR 



■ 65S.CUNTONST. 



fsiP 



THO 



SS,t*!?^ 



OUR NEwCfCLE OUTFITcAlfT be' 
BEATEN FOR qgALITY OR PRICE .^/3 




BOOKS WORTH HAVING. 

Best Books on all tiubjects of 
NATURAL, HISTORY. 

THE NATURAL HISTORY BOOK STORE, 
BRADLEE WHIDDEN, Publisher. 

Sendfor Catal. 28 Arch St., Boston, Mass. 



A FOLDING CAMERA. — WORKING 

Drawings showing bnw to build a folding camera. A 
practical paper by an amateur for amateurs. 4 lllustra- 
tiona. Contained in Supplement 10'^]. Price 10 
cents For Sale by Munn & Co. and all newsdealers. 



Weitfht Only - 

40 pounds. 

Shows a Life Motion Picture 16x20 feet. 

So simple in construction a child can operate it. 
Send for Illustrated Catalogues of Cineographs and Film8,and 100 Testimonial Letters from SuccesafulExhibitors. 

S. LUBINy Manufacturing Optician. 19 So. 8th St., Philadelphia, Pa., U. S. A. 



All for $75.00. 



so SIMPLE A CHILD CAN USE THEM 

S4I N A RT 

lUAGAZINU CAMERA. 
Folding Cameras. 

All sizes, ranging in price from 
*5 to SIOO. t^unart Junior, ^ x 
m picture. f.i. 

$W Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
Rochester, N. Y. 




5 Aqueduct Street, 




EARN A GOLD WATCH! 

Many ladies and youns peoi>le are bavins 
fine success In introducing our Teas ana 
BalunKFo^rder. SellG0lb8.toeama Qold 
Watch andClialnt 25 lbs., for a Silver 
^V^atcb and Chain; 10 lbs., tor a Qold 
AlnElJP lbs, f or a Dinner Set; a» lbs., 
tor a HlKh Orade Sicyele. Send 
yonr full address on postal for Catalogue 
and Older Sb*el& 

W.C. BAKER... 
Dept. 65, Springfield. Mass. 






The most handsome, neatest, quickest and most easily 
acquired ornamental lettering. Based on mathematical 
principles, anybody can leam it in a few hours from the 
Methodical Textboofe to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, ¥1.10. The most practical system of lettering 
for maps, plans, book headint:s. Insurance policies, di- 
plomas, legal documents, price tickets, etc. 
KEUFFEL & ESSER CO., 44 Ann Street, NEW YORK. 




Pipefitters! Buy Telephones 

^ TU AT ADC r^Ann UAT onuCADTUiunc " 



Your kit is nor. complete un- 
less it includes the fam<ms 



ST1LLSON WRENCH 

which is particularly adapted for turnine out the best 
work without crushxng the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 




THE 



Motor of 19'' Century 



ANY PLACE 
BY ANYONE 
FOR ANY WORK 

No Fire I No Boiler 1 

No Gauges! No Engineer! 

NoAshea! No Danger! 

ECONOMY, RELIABILITY, Cost of Operation abottt 1 Cent 

SIMPLICITY, SAFETY, an hour to oach indicated H. P. 

I:^" Catalogite, Testimonials, etc., by addressing 

CHARTER GAS ENGINE CO . Box 148. STERLING, ILL. 



Price Ko. SEnrekftCunen, irilh ooe doable plate 

holder, $4.00 

f* Extra Donble Pla(e Holders, each, - - .75 

" Eastmao'sExtra Rapid DrjrPlate^ 8^x8^, per dot., .35 

for sate by all dealers. Booklet of Eurekas and 
Bicycle Kodaks free at agencies or byjnail. 

EASTMAN KODAK CO. 

Rochester, N. V. 

^» ♦♦♦♦♦♦♦♦««♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦£■ 

ClK Tifiy Dollar 

tribune 

The Best Wheel for the 
Price in the World. 

Do not think of buying '■'■ 
until you have seen it. 

:: Cbe famous Blue Streak. 

Taster Chan 6oer. 

Write for Advance Sheets. 1898 Prices Ready. ^ 

t*^ Secure the Agency if Possible. 

;:CbeBi(ickmfg.eo.,Ene,Pa. :: 



ra 
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The liodern, Easv-fitling, economical 
Shoes for progressive business and pro- 
fessional men. They hold their shape and 
fit perfectly as long as worn. No matter what 
prices others may ask, they cannot be better 
than the DOUGLAS SHOES. They are sold at 
our 52 exclusive stores in the large cities and 
by 5,000 dealers throughout the United States, 
liade in Calf, Patent Calf, French Enamel, Seal Goat, Box Calf, 
Black Vici Kid, Russia Storm Calf, Cordovan, with Australian 
Kangaroo Tops and fast color hooks and eyelets. This cut 
shows our Black VicI Kid, Kid Lined, Cadet Toe. We have 

1 55 Styles and Widths from A to EE 

in al) kinds of leathers. If ordered bv mail, STATE SIZE and 
WIDTH and send 25 cents extra for carriage to 

W. L. DOUGLAS, Brockton, Mass. 

CATALOGUE TREE. 



THAT ARE GOOD--N0T " CHEAP THINGS." 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are bcilli tcood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-264 Soutii Clintnn St.. Cliicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





Burgflars 

have gffcat 

respect for a 

SMITH & WESSON mmm^^ \^ 

Revolver. They know it is always 
in working order. 

tW Descriptive Catalogue. 

SMITH & WESSON, 

14 Stockbridge St., Springfield, Mass. 




The t3ig 
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Our Catalogues of Woodworkers' 
Tools and Metalworkers' Tools enti- 
tled respectively "WOODWORKERS' TOOLS" 
and "A BOOK OF TOOLS,'* are a library in them- 
selves. No tool user or tool buyer can afford to be 
without them. Either book will be sent, postpaid, 
upon receipt of 25 cents. (Your money back if you're 
not satisfied.) 

The Ghas. A. Strelinger Go. 

Address Box 12^. DETROIT, MICH. 



tsmsBSKfiaan 



THE yCRV 
BEST 

FOR TOOLS, SAWS ETC. 

W" JESSQP A SONS L'5 91 JOHN ST NEW YORK- 
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